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Introduction 


JVIankind faces world crisis with, the aid of inherited cul- 
ture. This culture may be summed u© in the theory and 
practice of religion, philosophy, and science. These act as 
our guides, our authorities. But “science” and “religion” do 
not speak the same language, and “philosophy” has been 
for ages a field of conflict. Religion, moreover, is still a 
chaos of sects and denominations, while science is broken 
up into fragments. In searching for wisdom we come to 
realize what historians mean when they say that our time 
is one of revolution as well as distress: there must be revolu- 
tion if we are to gain a sound culture. 

For a while it seemed as though science alone might 
bring about the integration of life which religion and 
philosophy had failed to achieve. Science was systematic 
and high-minded, objective and serene, progressive, per- 
sistent, and inherently cooperative. But science has not yet 
got its bearings. To our sorrow we have learned that “nat- 
ural” and “pure” science, through “social” and “applied” 
science, can be harnessed to oppression and war. In The 
Frustrations of Science a number of scientists have shown 
how science in many fields, including agriculture and in- 
dustry, medicine and national safety, has lost its spirit in 
the sordid actualities of a grasping and fear-ridden world, 
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x ii Introduction 

Apparently science alone is inadequate to the task of 
establishing a unified culture. If so, it should cooperate, in 
this time of crisis, with older disciplines in promoting the 
most promising form of education and government. Ex- 
ploring religious, philosophic, and scientific traditions in 
search of a common foundation on which to build a new 
and better democracy, the author of the present work has 
discovered a groundcof unity not so much in the dominant 
Western traditions as in the view of Anaximander, which 
was obscured by later philosophy, and of Jesus, which was 
poorly expressed by later religion. Since Jesus did not pre- 
sent his message in philosophical form, and the writings of 
Anaximander come to us only in fragments, the need was 
felt to go beyond Western thought to the East — to the 
Vedanta tradition of India— for a systematic view which 
would round out these teachings and furnish a foundation 
for cultural unity. 

Throughout the book the term God has been used to 
mean something that science could postulate. This may 
offend a few readers among both scientists and theologians. 
But the concept of divinity in the hands of Aristotle and 
Thomas Aquinas has already become partially scientific, 
and with present-day physics may become so entirely. To 
extend its meaning for science while keeping its funda- 
mental religious values would enrich the term, not destroy 
it. Unless one desires to place science and religion in sepa- 
rate compartments, the term God should be welcomed— 
along with other terms such as Nature and the boundless 
indivisible whole — as a designation for ultimate being. 



PART ONE 


EXPLORATORY 



The Forgotten Wisdom of Anaximander 


The quest for what abides in the flux of things was the 
chief interest of the Greek thinkers who originated West- 
ern philosophy. What is phusis ? What is the original stuff 
underlying the “strife of opposites” — hot and cold, wet and 
dry — from which the universe evolves? In this form the 
question was asked by the first school of scientific Western 
thought — by Thales, Anaximander, and Anaximenes in 
the sixth century b. c. From the docks of Miletus, a Greek 
colony in Ionia, Thales could look westward across the 
broad ocean. Its waves rose and fell in a changing pattern. 
Perhaps phusis is water, mused Thales. Perhaps water 
rarefies to become air, and condenses to become earth. 

The second member of the Milesian school was not satis- 
fied with this naive conception. Anaximander was a versa- 
tile scientist who made contributions to marine biology, 
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4 On the Resolution of Science and Faith 

to astronomy and cosmology. He introduced the sun-dial 
into Greece, and was the first to construct a map— a map 
of the known world. His treatise On Nature was the first- 
prose work in Greek. Twenty-five hundred years before 
Darwin he suggested that life arose from more primitive 
matter and made its way from sea to land, that man de- 
veloped from lower animals, and that organisms survive 
by adapting themselves to environment. 

Anaximander could not agree with Thales that water 
was the common stuff underlying the “strife of opposites”; 
for water— or “the wet” — he pointed out, was one of the 
“opposites.” If Nature were water, the distinction of “the 
wet” from the other qualities would be denied. Nature 
must be something underlying all opposite qualities. 

What, then, is Nature ? Anaximander conceived it as to 
apeiron, or “the boundless.” Through its primary move- 
ments— like the dancing motes in a sunbeam — there occurs 
an apokrisis, or “sifting out,” of opposite qualities. From 
these opposites “innumerable worlds” evolve and are main- 
tained in regular motion until they disappear in their 
boundless source. Then new worlds are bom as before. 

Commenting on Anaximander’s view, John Burnet 
notes how it avoids many difficulties that later beset philos- 
ophy. The concept of innumerable worlds avoids the un- 
scientific notion of absolute “up and down ” Says Burnet, 
“It was in many ways a misfortune that Plato was led to 
substitute for this old doctrine the belief in a single world, 
and thus to prepare the way for the reactionary cosmology 
of Aristotle.” 
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Anaximander’s view also avoids the deterministic idea 
that original motion is exemplified by the regular cycles 
of heavenly bodies. “Motion . . . must have existed before 
the beginning of the world, since it is what brought the 
world into being. It cannot, therefore, be identified with 
the diurnal revolution of the heavens.” 

This Milesian view also avoids mythological complica- 
tions without destroying the religiotSs spirit. Whimsical 
gods do not appear in the picture, but the “ageless and 
deathless” phusis itself is regarded as theos, or God. The in- 
numerable worlds are not different in substance from this 
natural God, or active Nature: they are the very “order- 
ing ( kosmos ) of immortal ageless phusis 

Worlds appear within God through a “sifting” activity. 
But how do they disappear? On this point our information 
comes from Theophrastus, who knew Anaximander’s 
treatise On Nature . “Into that from which things take their 
rise they pass away once more, ‘as it is meet; for they make 
reparation and satisfaction to one another for their injus- 
tice according to the ordering of time,’ as he says in these 
somewhat poetical terms.” 

In more prosaic terms, the observable transformation of 
things and worlds is from a state of unlikeness or inequal- 
ity (“injustice”) to a state of likeness or equality. Through 
the “ordering of time” they merge imperceptibly into God. 

* # # 

There is no evidence of how Anaximander elaborated 
his view, as we possess only a few fragments of his work 
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On Nature. There seems to be tragedy in the bare idea 
that all things, including our precious bodies, arise through 
opposition, exist in unlikeness, and find satisfaction only 
as they pass into eternity. Perhaps the tragedy could be 
softened or transfigured by the addition of certain facts and 
interpretations derived from the moral life. In any case, 
there are clues in the fragments of Anaximander that help 
us to bring the bassc concepts of modern science— space, 
time, and corpuscular matter— into a simple, clear picture. 

The term space is confusing: it has at least three familiar 
yet different meanings. First, it may mean “the boundless.” 
It is in this sense that we cannot imagine away space or 
imagine anything except as in space. Anything may move 
in space; but space itself, being boundless, cannot move as 
a whole from one place to another. Second, the term may 
mean “the void,” as when we speak of “empty space.” 
Wherever there is “matter,” there cannot, of course, be 
“empty space”; hence the supposed void is not perfectly 
boundless— it is bounded internally by these volumes of 
matter. Third, space may mean “extension” (that is, dis- 
tance) between points, or the extended “continuum” of 
points themselves. 

Anaximander’s “boundless” is obviously space in the first 
sense; not “empty space,” and not a mathematical scheme 
of measurement, but unlimited reality assumed to be the 
source, ground, and goal of all activity . 

> 0ur to the meaning of time, with Anaximander, 
lies in the statement that in “the boundless” things take 
their rise and pass away “according to the ordering of time.” 
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We could just as well say that they take their rise and pass 
away through the ordering activity of “the boundless.” It 
would seem, then, that time is the activity (or spirit ) of 
space, an activity through which space orders itself into 
worlds which it eventually absorbs. 

Corpuscular matter, according to Anaximander’s view, 
evolves as bodies and worlds from the interaction of oppo- 
site qualities which appear through the spontaneous ac- 
tivity of a boundless material space. Corpuscular matter is 
thus fundamentally space. It is space ordering itself through 
time. In between particles of matter there is no “empty 
space,” but rather filled space, space filled with its own 
dancing or indeterminate motions, space filled with criss- 
crossing temporal processes. 

* # # 

Anaximander was succeeded by Anaximenes, the third 
and last of the early Milesian thinkers. Instead of building 
a more definite structure on his predecessor’s foundation, 
Anaximenes changed the foundation itself from “the 
boundless” to air. Rarefying, air becomes fire and “the 
void”; condensing, it becomes vapor, water, and earth. Air 
is thus a mean between extremes, and on that account the 
only thing that can pass into all others. 

Anaximenes very likely believed he was building on 
Anaximander and Thales. From Thales he took the con- 
cept of condensation and rarefaction. This he developed 
to include fire and “the void” as well as air, water, and earth. 
From Anaximander he took the concept of the boundless, 
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and gave it definite content. The boundless is air, he as- 
serted. 

Not only can air change itself into the extremes of the 
earth and the void; it can also link the natural world with 
the human soul in one cosmic principle, for it is well known 
that the life-giving soul is indwelling breath. Said Anaxi- 
menes: “As our soul, which is air, holds us together, so 
do breath and air encompass the whole world.” 

Anaximenes thus lapsed into naivete, notwithstanding 
the example of Anaximander. If anything, such as water 
or air, really becomes something else, it fails to remain 
what it is. It takes part in the flux of things; and the ques- 
tion of what abides in the flux of things is not answered. 
The air that becomes “the whole world” is no longer air. 

Hence we find a fundamental opposition between “our 
soul,” which is air, and “the whole world,” which only 
used to be air. Our soul is a fine, active thing, while the 
world is a coarse, passive thing. There are two basic things, 
and the one holds the other together. The belief in two 
basic things, a belief which thinkers are now tending to 
regard as unfortunate, is known as dualism. Anaximenes 
may thus be regarded as the father of dualism in Western 
thought. 

Anaximenes’ view was worse confounded by the notion of 
the void. Air can become the void, or “empty space”; some- 
thing can become nothing; being can become “non-being.” 

It would be trivial to indicate these blunders of an ob- 
scure early thinker, were it not for the fact that our thought 
and culture today are suffering the effects of these very 
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blunders. We are still dualistic in our thinking: we still 
talk of “empty space,” and the popular mind still regards 
the world as a coarse, passive thing opposed to the soul. 

Succeeding philosophers neglected Anaximander, with 
his non-dualistic (or monistic — one principle) view, and 
followed Anaximenes as the final and most explicit thinker 
of the early Milesian school. 

His dualism influenced Pythagoras, the Pythagoreans in- 
fluenced Plato, and Plato influenced Aristotle. It guided 
Leucippus and Democritus. Plato, Aristotle, and Democ- 
ritus — these three — conditioned the development of me- 
dieval and modern thought. The naive dualism of Anaxi- . 
menes is still potent in our religion and science. W t fy/> 

X XX 

jo [flLUtU.i.ifrt?-,, 


CHAPTER TWO 






Blind Guides : Democritus; Plato; Aristotle 


P ythagoras, influenced by Anaximenes, taught that the 
boundless breath outside the heavens was inhaled by the 
world, where it kept the units of existence separate. Pro- 
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mulgating the wild Dionysus worship of Thrace, he 
preached that the soul was a fallen god, a part of the 
heavenly breath, and revealed its true nature only when 
“out of the body” in ecstasy. Like Anaximenes, he believed 
that breath could be “empty space ” The boundless void, or 
“the unlimited,” was soul, breath, or darkness; being, or 
“the limited,” was light, or fire— a view which the starry 
heavens would naturally suggest. Thus the implicit dualism 
of Anaximenes became explicit and plain: a number of 
beings were opposed to a boundless “non-being,” or void. 

The universe of Pythagoras exhibits a vast number of 
things, separate and unrelated. In themselves they have no' 
power of motion or direction. Hence they must be guided 
by soul. But what is soul? In the view of Anaximenes and 
Pythagoras it is mere “empty space,” or “non-being”— 
nothing ! Everything in the world is made to follow in- 
tricate harmonious designs by nothing. 

Here was a problem. Instead of solving the problems of 
men, as Anaximander’s simple view might have done if 
developed, philosophy itself became a problem. In place 
of unity it offered dualism and mystery. Henceforth West- 
ern thought was faced with the task of saving itself from 
its own mistakes. 

Influenced by Pythagoras, yet reacting against him, 
Heraclitus rejected the concept of a boundless void. He 
might have returned, conceivably, to the boundless reality 
of Anaximander; but Pythagoras, following Anaximenes, 
had so impressively identified “the boundless” with “the 
void,” that Heraclitus could only reject them both together.. 


Democritus; Plato; Aristotle it 

With “the unlimited” (or “the boundless”) gone, only 
“limit” remained. Things were no longer kept apart by 
“empty space,” but were huddled together in a closed sys- 
tem. They were not moved by “soul.” What moved them ? 
Heraclitus gave it a name; he called it the Logos, cosmic 
reason, or law. 

This “law” had nothing to do with an underlying active 
Nature; it was the bare “strife of opposites.” Said Hera- 
clitus, “War is the father of all and the king of all.” Fire, 
not air, is supreme; but it is repeatedly “exchanged” for 
air, water, and earth, as gold is exchanged for wares, and 
wares for gold. 

Tough-minded Heraclitus in this way resisted the spe- 
cious thinking of Anaximenes by which one of the oppo- 
sites “becomes” all the others. Fire does not become air, 
water, and earth; it is exchanged for them. When air, for 
example, comes into circulation, fire goes out of circula- 
tion. But where is fire when out of circulation? Heraclitus 
did not know. He could only say that fire obeyed the “law” 
of universal exchange. 

At first glance it would seem that Heraclitus broke the 
pattern of dualism. Pythagoras had confronted him with 
two basic principles: “the unlimited,” and “the limited.” 
Realizing that “the unlimited,” as Pythagoras and Anax- 
imenes conceived it, was virtually nothing, he concluded 
that “the limited” was all. Surely there was no dualism 
here. But there was no movement either. To make his col- 
lection of things look alive, Heraclitus had to lug in “nat- 
ural law” to determine them in its own inscrutable way. 
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Thus he tolerated dualism after all, a dualism between what 
determines (“natural law”) and what is determined (all 
things) — in short, a master and slave dualism. 

Time and again, in the history of Western philosophy, 
thinkers have rebelled against a dualism between soul and 
body only to embrace a dualism between “natural law” 
and human values. 

In the soul-bod y^dualism each of the terms is unreal. If 
we lop off the “soul,” in order to abolish dualism, we are 
left with the dead “body,” which then requires a prodding 
compulsory “law” to make it move. The disappointing re- 
sult is another and deterministic dualism. 

Parmenides was a man who was not impressed by Hera- 
clitus’ view. Scanning the details of the picture, he noticed 
that fire kept jumping outside the frame and back again 
every time it was exchanged for air, water, or earth — and 
vice versa. 

’When fire jumps out of the picture, he reasoned, it really 
becomes nothing; when it jumps back again, something 
comes out of nothing. This is absurd, he declared; and 
Heraclitus, who explicitly denied “non-being,” should be 
the last to conjure something out of it. Hence the view of 
Heraclitus is inconsistent. 

No being can go out of being or come into being. Con- 
sequently there is no exchange of beings. There is simply 
being, without division or movement. Hence motion is 
illusory. “ What is is uncreated and indestructible; for it 
is complete, immovable *■* * Nor is it divisible, since it 
is all alike.” 
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According to Parmenides, then, there could be neither 
distinction nor motion in the limited being of Heraclitus. 
The problem set by this denial of motion was attacked by 
Empedocles, who broke up the limited block-universe of 
Parmenides into six “elements”: fire, air, water, earth, strife, 
and love. Strife and love, the only active elements, sepa- 
rated and combined the other four to cause the observable 
flux of things. In spite of their active nafcire they were con- 
ceived as materials. 

This awkwardness led Anaxagoras to replace the two 
internal movers with one external mover that knew all 
things. This he called nous, or “mind.” The passive ma- 
terials which it moved were regarded as infinitely divisible. 
While “mind” was not precisely immaterial, it was the 
“thinnest” of all things, and “simple” — that is, indivisible. 

# # 

The blurred view of Anaxagoras became focused into 
three separate dualisms: (1) the pluralistic materialism of 
Democritus, with its dualism between chunks of matter 
and “empty space”; (2) the idealism of Plato, with its 
dualism between “form” and “matter”; and (3) the ac- 
tivism of Aristotle, with its dualism between a God of pure 
form and a world of material form. These responses to 
Anaxagoras occurred as follows. 

Melissus, a younger disciple of Parmenides, argued 
against Anaxagoras that if things were really many, each 
would have to be conceived as an independent and ultimate 
substance, like the one indivisible being of Parmenides. 
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Such, a conception, he thought, would be absurd; for its 
pluralism would stultify philosophy’s task of discovering 
a common ground for all things. But Leucippus (whose 
writings are not extant) and Democritus, hoping to ex- 
plain the flux of things in a mechanical way, embraced just 
this conception. 

Democritus did not refute the unimpeachable reasoning 
of Melissus; he simply overrode it. To establish the many 
absolute limited beings called “atoms,” he introduced an- 
other and different absolute being, which happened not to 
be being at all, but “non-being,” or “the void.” Emptiness 
was needed to give the “atoms” room to combine, separate, 
and recombine. With characteristic Greek effrontery De- 
mocritus declared that non-being is really being; that the 
many ultimate beings are really no more real than non- 
being, or “empty space.” 

Plato responded to Anaxagoras by making “mind” abso- 
lutely immaterial. The Pythagoreans had conceived the 
world as a product of “limit” and “the unlimited.” Limit 
was being; the unlimited, “empty space.” Plato identified 
this unlimited “non-being” with the infinitely divisible 
matter of Anaxagoras; he identified limit with “minds” and 
“Ideas.” Ideas were fixed and eternal beings, while minds 
(including God) were self-moving agents; but both minds 
and Ideas were simple and immaterial in contrast to in- 
definitely divisible matter. The world was created by the 
limited God reproducing the fixed Ideas in passive matter. 

By this time philosophy was going in circles. Anaxi- 
mander got along very well without “the void,” but An- 
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aximenes had to have it; Heraclitus firmly rejected it, but 
Plato (as well as Democritus) brought it back again. 

In Aristotle philosophy once again discarded “the void.” 
Unlimited “matter” was no longer “non-being,” but an 
eternal real principle cooperating with limited “form.” A 
bronze sphere, for example, was considered a union of 
spherical form with bronze material; the bronze, or po- 
tential sphere, has become an actual sphere. Matter as such 
has extension and a capacity for being moved by form. 

Matter never occurs without form, thought Aristotle, but 
certain individual forms can exist without matter, being 
privileged exceptions to the otherwise eternal compact be- 
tween form and matter. These pure forms are (1) God, 
the intellectual “unmoved mover”; (2) celestial intellects, 
moved by God, which move the planetary spheres; and (3) 
human intellects. The perfect, or circular, motion of the 
celestial spheres is inspired by love and desire for divine 
perfection, or God. In this sense God is the world’s su- 
preme good. 

God and the other celestial forms give terrestrial events 
their general shape and character, said Aristotle, but the 
earth is governed specifically by “nature,” defined as “in- 
nate impulse to movement.” There are many “natures,” 
rather than one. Each individual nature is a fixed “end,” a 
formal and final cause, which originates its particular 
matter into its own likeness. Oak nature is thus an imma- 
nent force which directs the acorn toward the oak form. 
Without guidance from God, the remote heavenly king, 
separate natures somehow work together harmoniously. 


16 On the Resolution of Science and Faith 
With Aristotle, form was not a modification of basic 
stuff, as with Anaximander, but an independent and pri- 
mary cause which directed matter. This dualism was re- 
sponsible for the view that theory is the supreme human 
good and exists for its own sake. All other knowledge leads 
to theory, to the contemplation of form as distinct from 
matter. 

According to Aristotle, knowledge is of three kinds. The 
lowest is “productive science” (chiefly useful art), which is 
“the disposition by which we make things by the aid of 
a true rule.” Production is only a means to the using of the 
product in some form of action according to “practical 
science.” But this discipline, which includes politics and 
the subordinate social sciences, is in its turn only a means to 
“theoretical science,” which is the contemplation of the 
fixed forms of natural science, of mathematics, and of 
theology (or metaphysics). The noblest object of con- 
templation is God. 

Contemplative activity, declared the Greek teacher, is 
man’s final end, for it is “loved for its own sake because it 
has no result except contemplation.” It can have no further 
result because there is no connection between the “neces- 
sary” objects of theory and the “contingent” objects of 
human production and practice. The fixed and eternal 
forms that comprise God and natural “final causes” cannot 
be changed, directed, or used; they can only be studied and 
admired. Thus in Aristotle the dualism between form and 
matter is supplemented by a dualism between theory and 
practice. 
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Democritus, Plato, and Aristotle, the diree ancient pillars 
of medieval and modern thought, all followed a dualistic 
pattern of many different beings opposed to a vague some- 
thing conceived as extended yet boundless — the same gen- 
eral pattern that Anaximenes gave to posterity when he 
claimed that “boundless air” held together all beings. 

Democritus reappeared in the practical modern age; the 
speculative Plato inspired the early middle ages; but Aris- 
totle, both speculative and practical, dominated the later 
middle ages in the work of Saint Thomas Aquinas, the 
most imposing thinker of the Christian tradition, and the 
official theologian of the Roman Catholic church at the 
present time. Aquinas was an architectonic genius who 
fashioned Greek reason into the nave, and Catholic revela- 
tion into the towering spire of his Gothic cathedral of 
thought. 

Catholic revelation was linked historically with the 
religion of Jesus, which differed from Greek philosophy 
both in being Hebrew and in being less analytic. Religion 
in general is less analytic than philosophy; it is actual liv- 
ing, while philosophy is criticism of life. Greek philosophy 
developed from Greek religion and reacted upon it. Like- 
wise, Hebrew religion eventually became philosophic. The 
dominant philosophy of the West is marked by its varied 
combinations of Greek and Hebrew traditions. 


If Anaximander Had Followed Jesus 


Rivaling classic Greek philosophy in its contribution to 
present-day thought is the Hebrew type of religion which 
entered the Western world largely through the influence 
of Jesus. Steeped in the concept of an all-good and all- 
powerful God, the Jewish thinkers of Jesus’ day were far 
removed from dualism between material bodies and 
“empty space,” or between original matter and eternal 
Ideas, or between a practical world and an impractical 
God. Unlike Aristotle’s deity, Jehovah was a practical God 
concerned with the world he had created; and all events 
could be referred to God as their cause. 

As a devout and loyal Jew, Jesus worshiped the God of 
his people Israel : the one creator, ruler, and judge of the 
world who— in the words of the late Arthur Cushman 
McGiffert— “controls everything in the most minute way, 
making the sun shine, the rain fall, and the grass grow; 
who watches over sparrows; who cares for men, feeds and 
18 
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clothes them, numbers the hairs of their heads . . All- 
powerful and all-good, he is “a God to be feared and yet 
to be loved, severe in his punishments and yet merciful and 
gracious to those who repent and turn to him, and full of 
unmerited kindness to both good and evil. He is at the 
same time a holy God whose interest . . . is less in the 
cult than in moral righteousness.” 

God is thus (in Jesus’ view) omnipotent, omniscient,, 
and omnipresent. “There is no suggestion of natural laws, 
that have to be suspended, or of a conflict between divine 
power and human freedom; and there is no hint that God 
is so far away that he is compelled to employ subordinate 
agents in dealing with the world and with man. All he 
does he does directly.” While God is entirely free from, 
human frailties and limitations, he is an individual who 
thinks, wills, and feels. 

Since God is all-good as well as all-powerful, God should 
be the prime object of love and devotion, thought Jesus. 
When a scribe asked what was the chief command, Jesus 
replied, “The chief one is: ‘Hear, O Israel, the Lord our 
God is one Lord; and you shall love the Lord your God 
with all your heart, with all your soul, with all your mind, 
and with all your strength.’ The second is this: ‘You shall 
love your neighbor as yourself.’” When a ruler addressed 
him as “Good teacher,” Jesus said, “Why call me ‘good’? 
Only God is good.” The pure in heart are blessed because 
“they will see God”; the peacemakers, because “they will 
be called sons of God.” Likewise, the reward for loving our 
enemies is to be sons of our Father in heaven “who makes 
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his sun rise on the evil and the good, and sends rain on the 
just and the unjust.” It is not a question of being humanly 
good: “You must be perfect as your heavenly Father is 
perfect.” In sum, man’s moral virtue should be divine. 

* * * 

Translating Jesus’ view of the good life into Greek terms, 
we may say that God is the goal of desire, the end for 
which the world is a means. Jesus came preaching the 
kingdom of God, but he did not believe the kingdom as 
such to be life’s ultimate good. The kingdom was, with- 
out doubt, a righteous order in every detail; but it meant 
nothing apart from God. The kingdom existed for God, 
not God for the kingdom. It was God who would bring 
it to pass and delight in its righteousness. 

No more than a just social order was the individual 
human being die end of creation. Human personality was, 
undoubtedly, precious. “Whoever causes one of these little 
ones to stumble,” cried Jesus, “it were better for him to 
have a great millstone hung round his neck and be thrown 
into the sea.” But Jesus did not believe in the “infinite 
worth” of human beings or in “free individual develop- 
ment” for its own sake. A human being is precious in the 
sight of God whom he can love and serve. To ignore God, 
or to make him subservient to human personality or social 
structure, would have been unthinkable to Jesus. 

Thus Jesus, like every devout Jew of his day, thought 
of God as the great good of life. But what did it mean to 
love God? What, in terms of experience, was the end for 
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which a just social order and righteous men were the 
means ? We may find a clue in the Jewish concept o£ God’s 
fatherhood. Obedient love toward a mighty yet merciful 
father means joyous peace: peace of body in the security 
of a father’s protecting care; peace of mind in the realiza- 
tion of a father’s approval. The peace is active and intel- 
lectual because of work done for the father; and when the 
father is God, the work consists in helping to create, rule, 
and judge the world according to one’s talents. The final 
good is indeed individual, but not private or merely hu- 
man; and love for the divine individual brings a cosmic 
thrill. 

Scholars who know Judaism have declared that every- 
thing Jesus taught can be found in Jewish literature — and 
much more besides. This “much more besides” is signifi- 
cant. The contribution of Jesus was to select certain ele- 
ments of his heritage for preaching and practice, and to 
practice consistently what he preached. If the stress that 
distinguished him from his contemporaries can be ex- 
pressed in a word, that word may well be God’s omnipres- 
ence — God’s active loving presence everywhere. 

God was present, thought Jesus, both in heaven among 
the angels and on earth among men; poignantly, in a 
struggle with demons. His kingdom lay in the future, to 
be sure, but it also operated to some extent in the present. 
God inspired the ancient prophets; he inspired also con- 
temporary prophets — notably, John the Baptist and Jesus 
himself. The Father inspired not only prophets, but also 
law-givers and sinners and Gentiles. He was present even 
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in the sub-human world both animate and “inanimate.” 
In sum, the world was everywhere instinct with God’s 
living presence. 

Jesus, it seems, believed himself to be the Messiah, or 
God’s chosen servant who would come after suffering and 
death to judge the nations in righteousness; but he over- 
came the very human temptation to suppose that his role 
gave him a privileged claim on the Father, or set him apart 
from other men as uniquely divine. So he neither com- 
manded the stones to become bread nor threw himself 
from the pinnacle of the temple. He would neither set the 
date, of his coming in power nor appoint favorites to high 
office. He declared that his disciples, as well as himself, 
would exercise divine rule in that day. All who loved God 
sincerely — Jesus and his disciples, other leaders and their 
disciples, and rank upstarts from any walk of life — might 
speak with God’s authority, forgive sins, perform works of 
healing, and so appropriate God’s living presence. 

Everyone, thought Jesus, must be endowed with God’s 
spirit and presence in order to fulfill the law in daily life; 
for new moral conflicts require an interpretation of the 
law on die spot. Ceremonial laws should be subordinated 
to moral laws, lesser moral laws to greater, and these to 
the chief commands that we love God and man. Without 
God’s spirit, these judgments of less and greater cannot 
be made when needed. Hence prophecy must always go 
with the law; and everyone in some measure must be a 
prophet or inspired servant of God. 

* # # 
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If a reincarnated Anaximander had followed and de- 
veloped the religion of Jesus, the tragedy of the Greek 
view might have been alleviated by a consciousness of 
God’s joyous presence and of his coming kingdom on 
earth, while the lion-philosophic Jewish view might have 
received a sound philosophic foundation. For the all-good 
and all-powerful God who creates, rules, and judges the 
world is similar in outline to Anaximander’s boundless 
God who continually creates, maintains, and absorbs the 
cosmos. Significantly, neither view is dualistic. 

In the Jewish view, the relation between God and the 
world is conceived after the analogy of the arts: God is 
the world’s maker. Out of what material does God make 
the world? Certainly a Jewish thinker would deny that 
an all-powerful God requires an outside or foreign sub- 
stance to assist him in the work of creation. To this Anaxi- 
mander would agree and add, logically, that God must 
create the world from within himself and through his own 
activity. Accordingly, God is not merely the world’s great 
good and creator; he is also its phusis, or material Nature. 
And if the world’s Nature is God, it cannot be hot or cold, 
wet or dry, or anything like earth or air; it must be what 
Jesus would term soul — in fact, the one soul of which all 
things, including our bodies, are created limitations. God 
is omnipresent for the simple reason that he is the world’s 
natural soul. 

Thus Anaximander’s philosophy reinforces the view of 
Jesus with respect to God’s omnipotence, omniscience, and 
omnipresence. It takes a view that is ethical and makes it 


24 On the Resolution of Science and Faith 
scientific as well. The monistic foundation enhances the 
ethical and devotional values of the Jewish God, who is 
now recognized to be our inspiring creative self working 
through, and sometimes struggling with, our bodily and 
social limitations. God is the boundless real space in which 
we live, move, and have our being; God’s spirit and ours 
is the time-process, or the activity of eternal space. 

One may ask what happens to “human freedom” in 
Anaximander’s monism. A prior question, perhaps, is what 
happens to it in Jesus’ view. Jesus urges men to act as if 
they were free. We should conquer temptation, fulfill the 
law, have faith and move mountains, be perfect even as 
God is perfect. Yet again and again Jesus implies that God 
does everything that is done. He sends rain on the just and 
the unjust, numbers the hairs of our heads, and even hard- 
ens men’s hearts. How, then, is man free? The only ade- 
quate answer is the one suggested by Jesus’ behavior and 
Anaximander’s philosophy— that man is fundamentally 
God. Man is free precisely because God (who is perfect 
freedom) does everything, and God is the soul of man. 
Circumstances and character always condition freedom, 
of course— they entail sin, misery, and the need for re- 
pentance— but they do not determine freedom completely. 
The most stubborn limitations can eventually be changed 
by the free unlimited soul. 

If God and man were different individuals, the more 
God would act in any human situation, the less man could 
act. With God doing everything, man could do nothing, 
and would thus be entirely helpless or determined in his 
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behavior. With man (on the contrary) doing everything 
for himself, God could do nothing for man and might just 
as well retire from the human scene. On the assumption 
that God and man are fundamentally distinct, we thus tend 
to waver between determinism on the one hand and athe- 
ism on the other. It is only by recognizing a fundamental 
identity between God and man that we can cherish, as 
Jesus did, both human freedom and Obd. 

* # * 

In actual history the religion of Jesus received its defin- 
itive Greek interpretation not from a non-dualistic scien- 
tific philosophy such as Anaximander’s, but from a mystery- 
cult type of dualism coming through the apostle Paul. To 
this eloquent preacher Jesus Christ was a divine being 
who by his death and resurrection saves those united to 
him by faith. Thanks to its Jewish background and setting, 
Paul’s religion maintained historical continuity with that 
of Jesus, and even appeared to be a liberating development 
of Judaism. But the Hellenistic dualism propagated by 
Paul distorted the religion of Jesus in three significant ways. 

(1) It changed the normal Jewish desire for God-given 
control over the world into a wish to escape from the evil 
“flesh” into a haven of “spirit.” 

(2) It shifted the center of interest from the individual 
God to the individual human being, from the one to the 
many. Instead of serving God wholeheartedly through the 
moral law and its prophetic interpretation, each man might 
now be anxious to save his supposedly private soul. 
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(3) It obscured the Jewish view of one God with a pic- 
ture of two antithetical realms (bodies and spirits), so that 
the Christian could worship Jesus as a second divinity in 
the realm of spirits. Thus Paul disturbed— some would say, 
destroyed— a long established monotheism. 


CHAPTER FOUR 


What the West Can Learn from Vedanta 


'An the fourth Gospel (known as the Gospel of John) 
the Logos doctrine was introduced into Christianity to 
bridge the Pauline gap between spirit and flesh, heaven and 
earth, God and the world. It was through the Logos that 
God the Father, conceived as spirit, was supposed to create 
and to save the world. What did the Logos mean? 

With rare synthetic" genius the author of the fourth 
Gospel combined the Old Testament concept of God’s 
creative spirit, or “word,” with the Stoic dogma of the 
Logos, or creative good Law. To this composite notion of 
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divine activity John added another composite notion of 
divine personality including Paul’s Christ the Son and the 
God-Christ of gentile Christians. He furthermore defined 
this personality as that of the historical fleshly Jesus. The 
Logos was finally described by such meaningful, common- 
sense terms as life, light, truth, and love. 

A richer concept than John’s Logos could hardly be 
imagined. But it neither reduced chatite to order nor over- 
came dualism. The opposition between spirit and flesh 
still remained. God through the Logos did not, after all, 
save the world; he merely saved sectarian believers from 
it. The familiar terms life, light, truth, and love turned out 
to have a significance only within the fold of orthodox 
Johannine Christians, as opposed to heretics, Jews, and the 
rest of the evil world. 

Thus John intensified, instead of alleviating, Paul’s 
dualism. In like manner he aggravated the confusion that 
Paul had brought into Jewish religion. To Jesus the term 
spirit meant God’s activity; but to John it meant this and 
also God himself. Western religious thought has not to 
this day recovered from this Jewish-Hellenistic confusion. 

* * * 

With Hellenistic dualism it is very difficult to integrate 
the religion of Jesus. If Jesus’ concept of God’s spirit is to 
be interpreted philosophically, it would seem to require a 
non-dualistic, instead of a dualistic, view. Let God be the 
sole individual, and the Spirit his activity. This activity may 
also be termed (poetically) the Word. But it cannot be 
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termed a person, and therefore cannot be Jesus, the Christ, 
or the Son. God may be called Soul, but not Spirit; for the 
term spirit has already been used for God’s activity. 

Among Jews and Christians alike there was some dispute, 
when the question arose, as to how God creates the world. 
Creation out of an alien pre-existing matter was rejected 
in favor of creation “out of nothing.” The only other pos- 
sibility — that God mftst have created the world from him- 
self —was suggested at the outset of a literary debate be- 
tween the Christian artist Hermogenes and the church 
father Tertullian; but it was rejected by both on the ground 
that “whatever the Lord made out of himself would have 
been a part of himself ; but he is not divisible into parts, 
being indivisible and unchangeable and always the same.” 

The root of the difficulty lies in the concept of the whole 
and its parts. In ordinary life we speak of a chair, for 
example, as a “whole” which is made of parts and can be 
divided into parts. Certainly God is not like a chair. But 
the elementary units, or “building blocks,” of the world 
need not be regarded as divisions (or parts) of a divisible 
whole. We may think of them as distinctions (or modes) 
of an original and indivisible whole. In this sense we are 
justified in affirming that God, or the indivisible (that is, 
individual) whole, creates the changing world from him- 
self by distinguishing himself, through time, into modes. 

# # # 

The idea of an all-good and all-powerful God creating 
the cosmos from within himself is not new; it has been 
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developed for centuries in the advaita tradition of India. 
Vedanta is the only Hindu outlook that posits an absolute 
God, and advaita (literally, “non-dualism”) is that school 
of Vedanta which recognizes no dualism, or fundamental 
difference, between God and the individual soul. 

An advaita trend can be found in the ancient Upanishads 
where Brahman (or God) is conceived as the material 
cause, or imperishable source and grohnd, of the universe. 
“Truly, this whole world is Brahman. In peace one should 
worship Brahman as that from which he came forth, as 
that into which he will be dissolved, and as that in which 
he breathes.” A position similar to that of Brahman is ac- 
corded to boundless real space. “Truly, all things arise out 
of space. They disappear back into space, for space alone 
is greater than they; space is the final goal.” 

A step of philosophic significance was taken when 
Brahman, the world’s material cause, was identified with 
Atman (or Soul), the world’s efficient cause. “Truly, that 
great unborn Atman— undecaying, undying, immortal, 
fearless— is Brahman.” Brahman was also identified with 
Anandam (or bliss), the world’s final cause, conceived as 
freedom from restless desire and aversion. “Brahman is 
Anandam.” Thus God is Brahman-Atman-Anandam, the 
world’s material, efficient, and final cause — at once absolute 
nature, selfhood, and value. 

Simplification was carried still further. Though God is 
absolute, he is not opposed to the individual, whether hu- 
man, sub-human, or super-human. God himself is the 
individual in every specific thing. “That art thou,” we 
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read in an early Upanishad, where “thou” is a young man, 
and “that” is Atman, or the absolute real Soul. Again, “I 
am Brahman” is an identification that anyone is permitted 
to make. Again, “He who breathes . . . with your breath- 
ing , . . is your Soul, which is in all things.” Once again, 
“The intelligent Soul, blissful, ageless, immortal ... the 
world protector . . . the world sovereign . . . the lord of 
all . . . is my Self.’* - - 

Such non-dualistic portions of the Upanishads were 
foundation stones of the advaita constructed in medieval 
times by Sankara (pronounced like Shunker), who is rec- 
ognized and followed today as the foremost philosopher of 
Hindu history. Sankara’s aim was practical. He wished to 
harmonize conflicting views and sects in devotion to an 
end that all could accept. This end, he held, was Brahman. 

Through the knowledge and love of Brahman as our 
deepest self, we experience a bliss that transfigures ordinary 
life. We are then free from the burden of sin and guilt, free 
from bondage to impulse and law, free from the torment 
of craving and fear. 

To support his monistic theism in the face of Sankhya 
dualism and Buddhist agnosticism, Sankara evolved sys- 
tematic arguments for Brahman. 

The existence of Brahman is known on the ground of its be- 
ing the Self of everyone. For everyone is conscious of the exist- 
ence of his Self, and never thinks “I am not.” . . . And this 
Self is Brahman, . . . Just because it is the Self, it cannot be 
doubted. . . . As the basis of every action of proving, it is evi- 
dent before the proof. . . . We can question any experience, 
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but not our own being. . . . The knower does not alter, because 
he is in the past, future, and present. . . . Even when the body 
turns to ashes, there is no passing away of the Self. That . . . 
cause from which proceeds the origin, subsistence, and dissolu- 
tion of this world . . . differentiated by names and forms, con- 
taining many agents and enjoyers and the field of the fruits of 
actions . . . that cause, we say, is Brahman. Although one 
and the same Self is hidden in all being^ . . . the Self ... re- 
veals itself in a graduated series of beings, and so appears in 
forms of various dignity and power. 

Owing to the rich variety of doctrines in the Vedanta 
tradition, there was danger of advaita tolerating an identity 
between Brahman and the world, and so becoming panthe- 
ism, or embracing an identity between Brahman and spirit, 
and so becoming spiritualism. With Sankara the latter dan- 
ger was the more acute. When Brahman was conceived as 
spirit, or pure activity, the appearance of a stable material 
world became an inexplicable illusion. 

The mystery was later cleared up by the Kashmir school 
of advaita, which sharpened the distinction between Soul 
and spirit. Soul, or Brahman, is the boundless material 
actor to which spirit, or activity, belongs. In other words, 
Soul is spontaneous ultimate reality, and the spontaneity 
is spirit. Through spirit the Soul, or Brahman, expresses 
itself both as the “self-conscious ego” and its environing 
world. Hence the world is not illusory, but a veritable 
manifestation of the unmoved material Brahman. 

It is by limiting its boundless capacity that Soul, or 
Brahman, appears as many bodies called perceivers and 
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things of perception. The sentient body, however, is merely 
a means of perception, not the perceiving subject itself. 
The subject in every perception is Soul. Pantheism is 
avoided by making the world definitely a creation of Soul; 
and spiritualism is overcome by making spirit the mere 
limiting activity of Soul conceived as material. 

It is possible, then, to interpret the religion of Jesus™ 
including the concept of God’s spirit— non-dualistically. 
But this interpretation has not yet been made by Western 
thought. In church history God’s spirit succumbed to 
Hellenistic dualism, became identified with a Logos set 
apart from the world, and then suffered transformation into 
the non-Logos “third person” of a Trinity which critics 
declare and believers confess to be a mystery beyond com- 
prehension. 

# # * 

In the ninth century, about the time of the Hindu phi- 
losopher Sankara, a Christian philosopher in Ireland came 
as near as anyone in the West to the advaita point of view. 
John Scotus Eriugena had a good education and access to 
speculative works of the eastern church. Influenced by 
Neo-Platonism in Plotinus, Augustine, and especially 
Pseudo-Dionysius (which he translated from Greek into 
Latin), he became a channel through which this type of 
mysticism flowed with Christian piety to the later middle 
ages. 

While he recognized some authority in the scriptures 
and church fathers, he put reason first. The early writers 
found truth by the use of reason, he declared, and we must 
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find it the same way. He did not hesitate to disagree with 
the fathers, and felt that no one should be urged to believe 
the incredible. “True authority does not oppose right rea- 
son,” he declared, “nor right reason true authority. For it is 
not to be doubted that both come from one source — namely, 
the divine wisdom.” 

In less dualistic fashion than Augustine he combined the 
Jewish almighty Creator with the G3d of Plotinus. As the 
sole reality, God creates the world from himself. For God’s; 
nature “has within itself the potentiality which means the 
actuality of an endlessly developing universe.” Thus God 
and the creature are not two but one and the same, Eriugena 
stated; and all things that exist are but manifestations of 
God. 

According to this monistic view we may say that a grain 
of sand is God in mineral form; a tree is God expressed 
as a plant; and man is God in human limitation. Jesus, 
then, is divine, but not dualistically. He is no transcendent 
God or transcendent Son of God. Whether he is Messiah 
(or Christ), lord, savior, indwelling presence, or consum- 
mate religious genius may be decided according to one’s 
meaning and point of view. But if one thing can be said 
to incorporate more of God’s spirit than another, a human 
being may be judged to be supremely divine. 

From the standpoint of monism Eriugena reached the 
high-water mark of Christian thinking in the history of 
Western philosophy. That he was still haunted by Platonic 
“non-being,” however, appears from his Augustinian treat- 
ment of sin as mere absence of the requisite good desire 
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and effort, from his view of creation as a movement away 
from God, and from his notion that saints can become 
God. If anyone can unite with God, he must have been 
apart from God before deification; in which case God is 
not, honestly speaking, sole reality. The ghost of “non- 
being” thus gives a dualistic tinge to a philosophy essen- 
tially non-dualistic. 


CHAPTER FIVE 


Thomas Aquinas Did His Brilliant Best 


^With Eriugena the contest between dualism and non- 
dualism in Western thought was indecisive; with Thomas 
Aquinas, four centuries later, it was decided in favor of 
dualism through the influence of Aristotle. 

Aristotle’s logic had long been known to the West, but 
his physical and metaphysical writings were not translated 
into Latin till the late twelfth and the thirteenth century. 
Comparable to the furor which greeted Darwin was that 
stimulated by these works of Aristotelian science. At first 
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they were bitterly attacked by theologians, though a group 
of enthusiasts adopted them. A third party, led by Albert 
the Great and Iris greater pupil Thomas Aquinas, were the 
Christian modernists of the day who attempted to incor- 
porate Aristotle into Christian dogma without damage to 
faith. Within three years after the death of Aquinas, many 
of his teachings were condemned as heretical. But he was 
canonized less than fifty years later; 3 nd from that time 
his theology has dominated the Roman Catholic church. 

Aquinas seized upon a century-old distinction made by 
Hugo of Saint Victor between “mundane” theology which 
was accessible to natural reason, and “divine” theology 
which was not. He arranged Christian authority so that 
Aristotelian philosophy became mundane, or “natural,” 
theology, while incomprehensible Christian dogmas to- 
gether with Neo-Platonic Christianity became divine, or 
“revealed,” theology. 

Facing Aquinas was the conflict between Aristotle and 
Neo-Platonic Christianity in respect to knowing God. 
“Blessed are the pure in heart,” declared Jesus, “for they 
will see God.” Again, “This is life eternal, that they should 
know thee, the only true God.” Plotinus likewise spoke of 
a direct knowledge or vision of God on the part of the 
worshiper. But Aristotle held that the only one who can 
know God directly is God himself. Man can know God 
indirectly, or by inference; but man’s direct knowledge is 
of particular things only, and it comes through the senses. 

Undiscouraged by this contradiction between his authori- 
ties, Aquinas drew a sharp distinction between the condi- 
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tions of knowledge in this life and the next. No man, he 
declared, has ever seen God in this life — except Moses in 
the Old Testament and Paul in the New— because earthly 
man can see only sensuous things. But every completely 
saved man will have a “beatific vision” or direct knowledge 
of God in the “after-life.” Man will then know God as 
God knows himself, with immediate or intuitive knowl- 
edge. * 

Thus Aquinas established his system on the traditional 
dualism between the Aristotelian and the Platonic philoso- 
phy; on Hugo’s dualism between mundane and divine 
theology, or between “reason” and “revelation”; on Paul’s 
dualism between “flesh” and “spirit”; and on Aristotle’s 
dualism between man’s indirect and God’s direct knowl- 
edge of God, derived from Plato’s dualism between sensu- 
ous and intuitive knowledge. He also accepted Plato’s 
dualism between matter and form; Aristotle’s dualism be- 
tween the world and God; the fourth Gospel’s dualism 
between unbeliever and believer; and the ecclesiastical 
dualism— not confined to Christianity— between profane 
and sacred writings. 

A dualism with regard to the final good was also in- 
cluded. Jesus had consistently pointed to God as the great 
good to be loved and served, but Paul stressed the good of 
individual human salvation. The early church fathers, who 
were strongly influenced by Paul, decided that man’s wel- 
fare was the end for which the world was created. Yet the 
teaching of Jesus could not be denied. Aquinas was thus 
in a quandary. As in similar cases, he managed to take 
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both positions. On the one hand, he followed Jesus when 
discussing the Christian’s inner law of conduct. We keep 
the law, he affirmed, because we love God from whom the 
law comes. On the other hand, he repeated the Pauline 
emphasis on man as the final good. The lower creatures 
are cared for and governed by God for the sake of man, 
he declared; but man is cared for and governed by God for 
man’s own sake. 

Aquinas found a similar ambiguity in his heritage from 
Plato and Plotinus. On the one hand, God is supremely 
happy in his own perfection because he is self-sufficient as 
the sole good and reality. On the other hand, he creates 
things beyond himself for their own good. The reason 
for variety among creatures, said Aquinas, is God’s wish 
that his likeness may appear in creation in all possible forms 
and degrees. 

> This last mentioned idea would seem to be close to the 
non-dualistic view that God expresses himself as the created 
world. But Aquinas did not hold that the forms and degrees 
of the created world are forms of God. On the contrary, 
they are forms of something other than God— forms of 
Aristotelian matter that God created instantaneously out 
of nothing. Thus Aquinas retained the church dogma of 
ex nihilo creation while embracing the dualism of his 
favorite Greek philosopher. The combination, however, 
resulted in a curious determinism. 

Aquinas had accepted the notion of Aristotle that God’s 
knowledge, in contrast with man’s, is immediate. At the 
same time he embraced the un-Aristotelian idea that God 
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is the creator of all things out of nothing. Primarily, then, 
God knows only himself; but in knowing himself he must 
know all tilings in the world, for he is their sole cause. 
Consequently all things are eternally present to him now 
in his self-knowledge. In other words, the future is really 
as actual as the past, and all things are determined in God’s 
knowledge before they happen to men. This medieval 
determinism, derived from two discrepant ancient views, 
was the chief source of modern “scientific” determinism. 

* * * 

After Aquinas came the revolution in culture that trans- 
formed the medieval period into the modern age. Disturbed 
by changing conditions, and lured by exciting adventures, 
thinking men could not endure the strain of forever post- 
poning their supreme good to some dubious experience 
beyond the grave. If God has been so good as to create this 
wonderful world, why should we not enjoy it? Attention 
shifted from heaven to earth, from “revelation” to “reason,” 
from consolation to control. Typical of the late middle ages 
was the religious philosophy of Aquinas; typical of the 
early modern age was the scientific philosophy of Galileo. 

Like Anaximander, Galileo was a practical genius. He 
invented the first thermometer, worked out plans for a 
pendulum clock, and developed the telescope. But his 
greatness, like that of Anaximander, rests on his philosophy 
of nature. In an age of invention, when men were begin- 
ning to control the world by constructing and operating 
machines, Galileo invented a mathematical method by 
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which the world itself might be taken for a machine and 
operated within the limits of human capacity. 

The Copernican theory of a moving earth stimulated 
Galileo to study such movements of small parts of the earth 
as occur in everyday life. From this study was born “ter- 
restrial dynamics,” in which he established the method 
that has proved so successful for human control over the 
sub-human world: the method of analysis, mathematical 
deduction, and experiment. 

As the founder of modern science Galileo derived less 
help from Aristotle than from Democritus and Plato. He 
did not have to go to Plato directly, for the Platonic tradi- 
tion was still living in Europe and had enabled Copernicus 
and Kepler to overthrow the Ptolemaic astronomical sys- 
tem. Galileo agreed that the “real world” — the Platonic 
realm of eternal Ideas, or “forms” — was a simple, orderly 
system which acted through immutable mathematical laws 
involving quantities. Quantities of what? Galileo turned 
to Democritus, who answered, Quantities of solid matter. 

To solve his problems of expansion and contraction, 
cohesion, and the transformation of solids into liquids and 
gases, Galileo needed some kind of atomic motion. Reject- 
ing “the void” of Democritus as unmathematical, he as- 
sumed that the “real world” was composed entirely of 
“infinitely small indivisible atoms.” He agreed with Demo- 
critus, however, that we cannot perceive reality; what we 
observe is sensation, which is merely a “subjective” effect 
produced by the matter and motion of the “objective” real 
world. 
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“I thin k,” said Galileo, that “tastes, odors, colors, etc., 
on the side of the object in which they seem to exist, are 
nothing else than mere names, but hold their residence 
solely in the sensitive body.” In themselves “external bodies” 
have only “size, figure, number, and slow or rapid motion.” 

Thus the fateful doctrine of the two worlds, the “inner” 
world of perceived “secondary qualities,” and the “outer” 
world of unperceived “primary qualities” was transmitted 
from Democritus to the modern age by Galileo. 

When he faced the problem of acceleration Galileo 
found no help in the ancients. Aristotle had an answer for 
the why of bodily movement, but not for the how . Galileo 
was driven to invention. He invented the causal concept 
of “forces” to explain how bodies move. They move be- 
cause their atoms are acted on by “gravity” or some other 
force. Galileo’s science thus presented the following com- 
plicated picture. 

Behind the common-sense world of observation (the 
“subjective” world) lies another world of moving ultimate 
bodies (the “objective” world) which we cannot perceive. 
Behind the farther world lie two infinite measures named 
space and time. In addition there exist a number of un- 
knowable “forces” (replacing the “final causes” of Aristotle 
and the “divine purposes” of Aquinas) which are primary 
causes. Behind all this resides a supernatural being who 
created everything out of nothing and whose intuitive 
mathematical knowledge constitutes the pre-determined 
“natural laws” of the “objective” world. 
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After Galileo, simplicity was needed in modern thought, 
and Rene Descartes undertook to supply it. His early en- 
thusiasm for mathematical study culminated in the con- 
viction that mathematics was the sole method required to 
discover the secrets of Nature. If all that we can know 
through a “special science” is order and measure disclosed 
in a certain field of phenomena, and if mathematics deals 
with order and measure generally, then mathematics is the 
universal science around which all special sciences form an 
■organic unity. 

With his brilliant invention of analytical geometry, a 
powerful tool combining geometry with algebra, Descartes 
carried simplicity still further. Spatial relations, he discov- 
ered, can be expressed in algebraic formulas, while nu- 
merical relations can be represented spatially. These rela- 
tions are the “simple natures” of extension and motion 
involved in the axioms from which mathematical deduc- 
tion proceeds. 
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According to this physicomathematical assumption, 
Descartes pictured the universe as a vast machine, the ex- 
tended parts of which convey motion to each other by 
immediate impact. But how can motion be communicated 
among astronomical bodies which are apparently separated 
by empty space? Like Aristotle and Galileo before him, 
Descartes would not tolerate the unmathematical notion 
of “empty space.” Nor did he wish to complicate the pic- 
ture with the unknown “forces” of Galileo. Consequently, 
he postulated an infinite “ether,” like Aristotle’s “first 
matter,” to move bodies which were not obviously moved 
by contact with other bodies. This ether falls into whirl- 
pools, in which planets and terrestrial bodies are carried 
about like corks. Thus the Cartesian universe is an infinite 
plenum in which bodies are nothing but spatial magnitudes 
in motion. 

Since the “ether” itself is in motion, there can be no 
motionless background against which bodies move. This 
Descartes clearly perceived. Place is not absolute, he de- 
clared, but relative. A place is fixed only when we choose 
to regard it as fixed. At any place we may set up co- 
ordinates with reference to which the motion of bodies 
can be measured. Consequently, motion is not the passage 
of a body “from one place to another,” but its passage “from 
the vicinity of those bodies that are in immediate contact 
with it . . . into the vicinity of others.” 

As God created motion apart from organized matter, he 
created the human soul apart from the body, thought 
Descartes. (Aquinas had taught that God created the hu- 
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man soul when the body was ready to receive it.) Human 
beings are thus not entirely members of the natural world. 
They have souls as well as bodies, in contrast to sub-human 
creatures which have no souls. The soul is a “thinking 
thing,” while the body is an “extended thing.” As body is 
the seat of the “primary qualities,” the unextended soul 
harbors the “secondary qualities.” 

Certain bodies of the “outside world” Stimulate the “ani- 
mal spirits” of the human body to produce sensations in 
the soul through a part of the brain; in response, the soul 
may voluntarily produce motion in the world by sending 
forth its influences “through all the remainder of the body 
by means of the animal spirits, nerves, and even the blood.” 

Descartes’ philosophical picture was fairly simple until 
he dealt with the cause of motion. Then he relied on the 
old supernatural God, though for scientific purposes he 
regarded motion as characterizing non-divine “matter” and 
“soul.” He thus divided reality into three Substances which 
later became subject-matters, respectively, for three ulti- 
mate “sciences.” A formal God became the subject-matter 
of theology; a formed, matter, of physics; a formal and 
formed human soul, of psychology. 

# # # 

Despite his attempt to make philosophy new and simple, 
Descartes bequeathed to the modern age a philosophy 
neither simple nor quite new. It contained much of Aris- 
totle, whose dualism — no longer obscured by the massive 
erudition of his school or of Thomas Aquinas — now be- 
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came stark and perplexing. How could the human soul 
(or the “mind”), which is immaterial and unextended, 
interact with extended material body? 

Instead of attempting to reduce mind to body, or vice 
versa , Spinoza declared them to be corresponding aspects 
of a God who is the world’s material as well as efficient and 
final cause. Spinoza thus laid the foundation for a non- 
dualistic view mofe radical than that of Eriugena. 

* # * 

The philosophy of Benedict Spinoza brought to a focus 
Cartesian mechanism and Aristotelianism, Jewish and 
Christian doctrines, liberal democracy and a non-dualistic 
influence that seems to have come from ancient India 
through Plotinus and following thinkers like Eriugena and 
Bruno. 

While Spinoza was a Jew and a member of no organized 
church, and while he suffered for a time the reputation of 
being an atheist, he was in his own way a follower of Jesus, 
whom he acknowledged as “the way of life,” and “the 
mouthpiece of God.” Christ, he declared, “was sent to 
teach not only the Jews but the whole human race ” He 
believed that no one can come to a state of blessedness 
without the “wisdom of God, which has manifested itself 
in all things, and especially in the human mind, and above 
all in Christ Jesus.” 

True to the mind of Jesus, to the Hebrew feeling for an 
almighty God, and to the monistic aspect of his tradition, 
Spinoza endeavored to break the pattern of dualism. He 
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was the first thinker after Anaximander to identify God 
unconfusediy with material Nature. “The power of Na- 
ture,” he declared, “is the power of God.” He thought of 
God also as the world’s creator and final good. 

The relation of the world to God was thus one of means 
to end, of effects to eternal cause, of modes to substance. 
“By mode,” said Spinoza in the Ethics, “I mean modifica- 
tion of substance, or that which exists in and is perceived 
through something other than itself.” Hence the changing 
complex of modes called the world was not in itself an 
object of knowledge; it could exist and be known only, as 
dependent on God. 

To distinguish God from the world, Spinoza employed 
the device used first in the ninth century by Eriugena. 
God was natura naturans, or “nature creative,” while the 
world was natura naturata, or “nature created.” Thus all 
things, affirmed Spinoza, are modes of God which express 
“the power of God, whereby God is and acts.” 

Being an individual, the God of Spinoza loves, thinks, 
and acts— though not in a merely human way. Instead of 
interpreting God anthropomorphically, Spinoza inter- 
preted man theistically. The goal of human life was no 
mere human goal: it was God himself. Riches, fame, and 
sense-pleasures may have value, said Spinoza; but if loved 
for their own sake, they will surely bring pain and frustra- 
tion. “Love toward a thing eternal and infinite alone feeds 
the mind with pleasure and is free from all pain.” Love of 
God, to Spinoza, was at once religious and scientific. In 
the Ethics he declared: 
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The more we understand particular things, the more do we 
love God. ... He who clearly and distinctly understands him- 
self and his emotions loves God . . . The intellectual love of 
the mind toward God is . . . part of the infinite love wherewith 
God loves himself . . . We clearly understand wherein our sal- 
vation, or blessedness, or freedom consists: namely, in the con- 
stant eternal love toward God. 

# # * 

This view was unhappily set in a frame of Greek and 
modern dualism from which it suffered distortion. Seek- 
ing to overcome Descartes’ dualism between “thought” and 
“extension,” Spinoza attributed both to God as two sides 
of the same thing. This bold move, however, proved dis- 
astrous. Extension was no longer the mechanical tool of 
God and man, as with Descartes; it was virtually God him- 
self, and ruled over all deterministically. God’s thinking, 
and with it man’s thinking, became frozen to the cosmic 
machine controlled by immutable “natural laws.” These 
laws, descended from the fixed “forms” of Greek dualism, 
were called by Spinoza “God’s eternal decrees.” 

The jamming together of “thought” and “extension” 
produced contradiction as well as determinism. For God 
thus became both “indivisible” with thought and “infinitely 
divisible” with extension —. not only an individual who 
loves, thinks, and acts, but also a passive extended con- 
tinuum which can always be cut into parts. 

Spinoza was not satisfied with his view of extension as 
an attribute— the very essence— of God. This appears from 
one of his letters: 
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With regard to your question whether the variety o£ the uni- 
verse can be deduced a priori from the conception of extension 
only, 1 believe I have shown clearly enough already that it can- 
not; and that, therefore, matter has been ill defined by Descartes 
as extension. It must necessarily be explained through an 
attribute which expresses eternal and infinite essence. But . . . 
if my life be prolonged, I may discuss the subject with you more 
clearly. For hitherto I have not been able to put any of these 
matters into due form. ' 

So far as his publications tell us, he never did clear up 
“these matters.” But his letter shows that he wished to ex- 
plain things by “eternal and infinite essence.” According 
to Herder, who studied Spinoza about a century later, it 
is neither “extension” nor “thought” but Spinoza’s concept 
of the individual that gives us an insight into the ultimate 
essence known as God : 

The single and eternal principle of individuality I see, in the 
system of our philosopher [Spinoza], developed along a path 
which leads into our innermost self. The more life and reality 
— that is, the more intelligent, mighty, perfect energy— -a being 
has for the preservation of a whole which he feels belongs to 
him, and to which he commits himself inwardly and entirely, 
the more he is an individual, a self. . . . Only he in whom is all, 
who holds and sustains all, can say I am the self — apart from 
me there is no one. 

In this way Herder emphasized Spinoza’s universalistic 
individualism, or monistic theism, which links him with 
Anaximander and Sankara, instead of the pseudo-scientific 
determinism— resulting in pantheism— by which he is 
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usually condemned. Spinoza himself virtually rejected de- 
terminism when he implied that “extension” did not possess 
“eternal and infinite essence.” 


CHAPTER SEVEN 


T he Gospel According to George Fox 


Spinoza participated in two revolts which shifted attention 
from the hereafter to the present life. The one movement, 
represented by Galileo and Descartes, dealt with control 
over the natural world; the other, represented by Eckhart, 
Erasmus, Luther, Calvin, and George Fox, was concerned 
with control over human desires. 

While Spinoza and Fox were seventeenth century con- 
temporaries, there would seem at first to be little connection 
between the mathematical Jewish philosopher of Holland 
and the itinerant English preacher. Yet the north England 
“seekers” who influenced Fox were like the Dutch Collegi- 
ants with whom Spinoza lived for three years at Rynsburg; 
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both Fox and Spinoza were liberal, democratic, critical; 
and each was an anti-dualist whose thinking has resulted 
in attitudes indispensable to scientific faith. 

To understand George Fox we should first consider his 
heritage of revolt which began, let us say, with Eckhart. 
This fourteenth century theologian rebelled against Aqui- 
nas by insisting, with Neo-Platonism, that the “beatific 
vision” need not be postponed until the hereafter; and 
that a vision of God now requires God to be present to the 
soul of man eternally. Eckhart concluded that God (though 
separate from man) is immanent not merely in the soul’s 
faculties, as Aquinas had taught, but in the soul itself. God’s 
presence in the creature is like an eye. “The eye with which 
I see God, declared Eckhart, “is the same eye with which 
he sees me.” 

Two hundred years later Erasmus rebelled against Aqui- 
nas not by reforming love for God but by stressing love 
for man . While Erasmus remained an orthodox Catholic, 
his work had a disintegrating effect on the church’s claim 
to exclusive authority. For the religion of brotherly love is 
obviously not confined to the church. In the view of Eras- 
mus, says Williston W alker, “Christianity was but the full- 
est expression through Christ, primarily in the Sermon on 
the Mount, of universal essentially ethical religion, of which 
the philosophers of ant iquity had also been bearers.” Since 
the Sermon on the Mount is recorded in the Bible, Erasmus 
was led to ascribe supreme authority to the Bible instead 
of the church a view that encouraged Luther’s revolt 
against Rome. 
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Luther’s conception of the Christian life, says McGiffert, 
“was the fruit of a personal experience . . . Driven into a 
monastery by fear of the wrath of God and by the desire 
to earn divine forgiveness and approval by meritorious 
works, he discovered that it was impossible to secure peace 
of mind by such a method, and v/as finally led to believe 
that the only road to peace lay in repudiating all righteous- 
ness of his own, and depending wholly upon the free grace 
of God in Christ.” 

To Paul, the saved individual was a spiritualized person 
looking forward to another and completely spiritual world. 
To Luther, the saved individual was a forgiven sinner con- 
cerned with this world. Yet Luther, like Paul, regarded the 
Christian life as one of perfect individual freedom. “It is 
clear,” he declared, “that to a Christian man his faith suf- 
fices for everything, and that he has no need of works for 
justification. But if he has no need of works, neither has 
he need of the law; and if he has no need of the law, he is 
certainly free from the law.” Through faith in Christ every 
believer becomes a “most free lord of all and subject to no 
one.” 

# * * 

As Luther was the pioneer, Calvin was the organizer and 
dictator of Protestantism. He directed its expansion from 
Geneva into France, the Netherlands, Scotland, England, 
Poland, Hungary, and Germany. Calvin’s Institutes dis- 
play a clever theological system based on the ideas of Luther, 
Zwingli, and Butzer. But Calvin saw, as Luther did not, 
that an impotent man directed by the will of an external 
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almighty God cannot be free from the law and subject to 
no one. On the contrary, man must obey the law and be 
subject to professional ministers who know from the Bible 
what the law is. 

Nurtured by a righteous father and mother in a Puritan 
community of the English church, George Fox knew Cal- 
vinism from the inside. The rector’s “appalling pictures of 
man’s fall and depravity, of Satan’s (Jorctinion over the 
world and over man’s life, and his harrowing accounts of 
eternal torment for all who were non-elect” threw into 
sharp relief the true church members whose sober lives 
were moved by God’s will toward holiness. 

When George, nineteen, met his cousin with another 
church-member at a fair, and these two professors of the 
sober life proposed a drinking bout in which he who would 
not drink should pay all, George was shocked by the con- 
trast between profession and conduct. Tossing a coin onto 
the table, he left them. Furthermore, he renounced society 
until God should clear up his confusion. 

A serious lad who “used created things for the glory of 
him who created them,” George was not troubled by any 
sin or guilt of his own. His bewilderment came from a 
contradiction which the greatest church thinkers since 
Augustine had failed to resolve: that between man’s pre- 
destination by an almighty external will, and man’s duty 
to strive toward perfection by his own will. This discrep- 
ancy was complicated by the notion of salvation through 
a privileged institution — the church — worshiping a privi- 
leged person — the Christ. 


52 On the Resolution of Science and Faith 

Think of the righteous men outside the church and the 
unrighteous men in it! Think of the men who have already 
died or will die under condemnation without any oppor- 
tunity to know Jesus Christ! Fox had no academic back- 
ground. Ministers and laymen from whom he sought wis- 
dom impressed him as “hollow casks.” He was accordingly 
forced to rely on the Bible, which he studied and re-studied, 
and on his own indefatigable thinking. 

After two years of feverish wrestling with Calvin’s “no- 
tions” and “formulations,” Fox was granted an “opening” 
when he realized that one can know God directly here and 
now. Authority lies not in the Bible but in God’s spirit of 
love. And the love of God through which men wrote the 
Bible is the same love through which anyone today can 
know God. 

From the fourth Gospel Fox learned that God’s love is 
bound up with God’s spirit, or “word,” through which all 
things are made and all men illumined. Fie did not take 
over the fourth Gospel’s sectarianism, for he could not 
reconcile sect with a God who illumines all men; nor did 
he repeat the Johannine dualism between spirit and flesh, 
because he fully accepted the Calvinist view that flesh and 
the world can be used for the glory of God. Spirit is the * 
activity through which God creates and governs and judges 
the flesh. Through God’s present judgment of good and 
evil, the “natural man” and the world are transformed by 
God into instruments of his righteous will. 

While preaching in northern England, Fox met groups 
of seekers for true religion who, like himself, had separated 
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from the conventional church. He became their prophetic 
leader while they, in turn, enriched his newly found faith 
with traditions coming from Eckhart and Erasmus. The 
Erasmus tradition confirmed Fox in his stress on brotherly 
love and the broad view that a good life, under whatever 
name, is a godly life. The Eckhart tradition reinforced Fox’s 
understanding of God’s spirit as that by which all men are 
illumined regardless of sect or moral condition. 

# # # 

Fox’s religion was God-centered like Calvin’s. Paul and 
Luther had each placed so much stress on his own private 
salvation that the stress of Jesus on God and the kingdom 
was obscured. The impression arose that God existed for 
man, not man for God, and that creation’s goal was the 
salvation of certain human beings who had become Chris- 
tian believers. Calvin and Fox agreed that man exists for 
God, not vice versa , and that God governs the world to his 
own glory. 

After this fundamental assumption, however, there were 
many differences between Calvin and Fox, all of which 
can be reduced to. their difference in regard to what is 
meant by “the Word.” Fox took seriously the fourth Gospel 
statement that the Word is God’s spirit through which the 
world has been created and all men are illumined. Hence 
the Word cannot be the Bible, as Calvin thought; for it was 
through the everlasting Word that the Bible was written. 

If God’s word or spirit enlightens every man, then God 
must be speaking through men now as he did through the 
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prophets and apostles of scriptural times. So Fox gloried 
in the conviction that scripture may be criticized, inter- 
preted, and supplemented at any time. 

Calvin had declared that the church was a body apart 
from the rest of mankind, a community of holy persons 
kept pure by a church government based wholly on the 
“word of God.” Fox agreed that the church should depend 
on God’s word. B\it the Word, to Fox, was not the Bible 
expounded by Calvinist “priests”; it was God’s everlasting 
activity which lights every man regardless of Bible and 
sacraments, ecclesiastical doctrine and professional min- 
istry. Not institutional discipline but life in God’s spirit is 
the bond of union among church members. The fellowship 
that springs from God’s spirit or light will require suitable 
organization; but the church is the fellowship, not the 
order. 

Calvin professed to find predestination in Paul; but Fox’s 
doctrine of the inner Light cut the very root of predestina- 
tion. By nature man has the Light in common with God. 
Quite apart from both works and faith man must have 
some measure of God’s light. Hence man cannot be moved 
from without — that is, predestined — by God’s will. But he 
can, indeed, be moved by God from within. 

Fox did not hesitate to make application of the doctrine 
that divine guidance is universal among men. God’s spirit, 
he insisted, is not confined to Christians of one denomina- 
tion or sect, nor to all Christians, nor to Christians and 
Jews together. Even those outside the Jewish and the Chris- 
tian faith have been guided by God. This view he supported 
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I by reference to various “outsiders” mentioned in scripture: 

the Pharaoh, the Egyptian enchanters, Hainan’s wife, Cyrus 
[; and Darius of Persia, Manoah’s wife, Nebuchadnezzar, 
Belshazzar, Pilate’s wife, Cornelius, and many others. In 
! each case Fox pointed to evidence of God’s spirit. 

I Furthermore, Fox was not afraid to apply the doctrine 

directly. Speaking to a market-place crowd, he declared: 
“God has given to every one of you a measure of his spirit 
according to your capacity — liars, drunkards, whoremon- 
gers, thieves, and those who follow filthy pleasures — you 
all have this measure in you. This is the measure of the spirit 
of God that shows you sin, evil, and deceit.” The difference 
between the “natural” and the “spiritual” man is not that 
I the latter alone possesses the Spirit, but that he consciously 

makes it his guide. 

Calvin’s dualism between man and God led him back — in 
spite of his worldly interest — to the Catholic dualism be- 
tween this world and the next. In his Institutes he wrote: 
“With whatever kind of tribulation we may be afflicted, 
we should always keep this end in view, to habituate our- 
selves to a contempt of the present life that we may thereby 
be excited to meditation on that which is to come.” Though 
Fox was quite familiar with tribulation, he felt no contempt 
for the present life, and was more consistent than Calvin 
in the doctrine that God governs the world to his glory. 

It seems that Fox thought of God as eternal peace which 
is enjoyed through the ordering of men and the world. 
“Here in the pure mind,” he says, “is the pure God waited 
upon for wisdom from above ; the pure God is seen night 
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and day, and the eternal peace . . . enjoyed. * * * Wait 
. . . that you may receive his wisdom from above, by which 
all things were made and created; that by it you may all be 
ordered, and may order all things under your hands to 
God’s glory.” 

According to Fox, the ordering of men and the world 
through God’s spirit of love involves sincerity, honesty, un- 
derstanding, and trust; humane government and correc- 
tion; the abolition of war; equality of sex, race, and class; 
fair wages; and the study of “everything civil and useful 
in the creation.” In preaching this sort of religion Fox trav- 
eled in England, Wales, Scotland, Ireland, America, the 
Netherlands, and Germany; among the recipients of his 
epistles were both houses of Parliament, the king of France 
and of Spain, the Pope, and even the emperor of China, 
and many others in seats of power. Thus Fox was con- 
cerned with the present world. He greatly reduced the con- 
temporary dualism between God and the world, between 
God and man, between man and the world, and be- 
tween “saved” and “unsaved” man. 

* # # 

George Fox, like Jesus, emphasized the omnipresence of 
God. Neither was an academic philosopher aiming to estab- 
lish a non-dualistic position; but their emphasis lay in that 
direction. Influenced by the Greek thought of the fourth 
Gospel and of Neo-Platonism, Fox could be more explicit 
than Jesus in asserting an actual identity between a man’s 
righteous life and God’s spirit. 



CHAPTER EIGHT 


How Newton Combined Science and Faith 


Jajeflecting ancient and medieval culture, Spinoza’s phi- 
losophy was God-centered. Sir Isaac Newton’s was modem 
in being world-centered. Both thinkers held that we know 
God by his creations; but Spinoza believed that we love 
God for his own sake, while Newton declared that we love 
him “for creating us, and giving us food and raiment and 
other blessings of this life.” 

With Spinoza, God was the world’s material, efficient, 
and final cause; with Newton, lie was merely its efficient 
cause— its creator and present ruler. Dominion constituted 
a God, thought Newton. God was our master, we were his 
servants. If we obeyed his laws, we might expect good 
treatment and gifts in return. 

Like Galileo, Newton believed in basic particles and 
transcendent forces apart from God. The transcendent 
forces, regarded as immutable “causes,” or “natural laws,” 
were supposed to determine phenomenal “principles of 
57 
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motion,” such as gravity and cohesion, which science could 
study. 

By scientific method man might control the world. But 
how did God control it? How could a purely unextended 
being like Descartes’ God have any contact with extension ? 
Newton refused to accept the clean-cut dualism of Des- 
cartes. As a religious thinker he perceived that almighty 
God should not be described as the negative of so important 
a thing as extension. God was incorporeal, to be sure; but 
if he were unextended, he could not actively move bodies, 
and would thus lack power and dominion. So Newton 
followed More and Barrow in regarding God as extended. 

Henry More, the Cambridge Platonist, had reasoned that 
extension must be an aspect of God — specifically, God’s 
‘‘presence, insofar as it is distinct from his life and activities.” 
Isaac Barrow, Newton’s friend and mathematics teacher, 
had agreed with More in considering extension divine. It 
was impious, he thought, to regard it as a real thing in- 
dependent of God. Since God could create other worlds, 
his presence must extend beyond our world. 

Time was likewise divine, thought Barrow. It was God’s 
life. It was absolute quantity of duration which existed be- 
fore the world and was independent of corporeal motion. 
“Whether things run or stand still, whether we sleep or 
wake, time flows in its even tenor.” 

Newton took over these views of his Cambridge asso- 
ciates. “God,” he affirmed, “endures forever and is every- 
where present; and by existing always and everywhere, he 
constitutes duration and space.” God can act on “matter,” 
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which is extended, because he himself constitutes extension. 
Consequently God can and does exercise a present control 
over the universe which he has made. 

Then is “matter,” which is extended, simply a form of 
God’s extension ? Is the world simply God’s body ? Not at 
all, protested Newton. There are two extensions: one of 
“matter,” and one of God, who “governs all things not as 
the soul of the world, but as Lord over all.” Thus Newton 
deliberately defended dualism. He rejected Descartes’ 
dualism, but held to one of his own. He had no desire 
to eliminate the opposition between God and the world. 
By giving God extension he wished only to make it pos- 
sible for God actually to exert his will over the stupendous 
extended thing that he had somehow brought into being. 

The relation between God and the world, Newton 
surmised, was akin to that between man and the world 
as pictured in the contemporary development of Descartes’ 
dualism. The soul of man sat in a small room inside the 
brain where it perceived the sensations, or images, of ex- 
ternal things. As the one gathering-place for all kinds of 
sensations, this room was called the place of common 
sense, the common sensorium, or simply the “sensorium.’’ 
The soul could act on its body and the external world 
through the sensorium by means of “animal spirits.” Now, 
said Newton, infinite space might be taken as God’s sen- 
sorium in which he perceived not images but things them- 
selves. God would thus be “able by his will to move the 
bodies ... and thereby form and reform parts of the 
universe.” 
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By looking into himself, so to speak, God might see the 
whole creation, from the beginning to the end of infinite 
time, at one glance. Such was Newton’s belief. Time 
“flowed” for man, but for God its whole extent was in- 
stantaneously present. Bodily motion was relative for man, 
since he could not tell from the motion between any two 
bodies whether both were moving, or whether one was 
really at rest. But„for God motion was absolute, since he 
himself did the moving and leaving at rest. 

* # # 

This remarkable view has been criticized by humanists 
on the ground that our human control of the world cannot 
take account of what God may do. But the view is open to 
criticism on a more serious ground : it is self-contradictory. 
According to Newton, motion is absolute from the stand- 
point of God. That is, God can see that a given body is 
moving, not merely in relation to another body, which 
may itself be moving, but in relation to a frame of refer- 
ence that is absolutely at rest. What is this frame ? 

In Newton’s picture of the universe, material bodies 
move against a motionless background of infinite space. 
Is this the frame by which God perceives absolute motion ? 
The answer must be in the negative, because a frame im- 
plies some boundary or internal structure. The Euclidean 
space of Newton is infinite, homogeneous, and isotropic: 
it has neither boundary nor internal structure. Its con- 
tinuum of points is purely mathematical, and so provides 
no bodily standpoint from which motion can be observed. 
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Perhaps, however, we may find the absolute frame not in 
bare Euclidean space, but in God’s “sensorium” with which 
Newton identified it. 

a 

In man the “sensorium” was a small room inside the 
brain. Anything moving within that room would have the 
walls of the room as its frame. By analogy, anything moving 
in the entire universe would have, as its absolute frame, 
the walls of God’s sensorium. But Newton’s God had no 
brain or body, for he was quite incorporeal. His sensorium, 
accordingly, had no walls. We can only conclude that abso- 
lute motion was a self-contradictory idea in Newton’s 
thought. 

This contradiction sprang from Newton’s failure to 
overcome dualism. Newton’s God, though not the unex- 
tended deity of Descartes, was still opposed to the world. 
With respect to the world’s extension, bodily motion was 
“relative”; with respect to God’s, it was “absolute.” But 
this hypothetical absolute motion was meaningless. 

The solution of Newton’s problem was scarcely in New- 
ton’s power, for dualism was then an almost inescapable 
tradition. From the non-duajistic standpoint of Anaxi- 
mander, however, Newton’s difficulties vanish. God is 
absolute space itself which appears (through time) as ex- 
tension. Space is indivisible; extension, divisible. Thus 
extension is not distinct from the world. It includes both 
particles and the physical field between particles. There is 
only one extension— the one into which divine space con- 
tinuously distinguishes itself through time. 

Since there is no “sensorium” in this picture, the motion 
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of a given body can be measured only with reference to 
another body. When a measuring body exhibits periodic 
motion, it can be used as a clock. All motion, then, is rela- 
tive. And any body, however crazily it may appear to be 
moving, is always at rest with respect to the indivisible 
space of which it is a mode. For it is identical in substance 
with space; it is nothing but space conditioned by its own 
pulses of time. Hence all bodies are always in motion with 
respect to some other bodies, yet always at rest in boundless 
indivisible space. 

* * * 

Let us pause for orientation. We have considered three 
types of revolt— one “religious,” another “philosophic,” 
and a third “scientific”— against the dualistic culture repre- 
sented by Aristotle, Aquinas, Luther, Calvin, Galileo, and 
Descartes. Religiously George Fox rebelled against the Cal- 
vinistic dualism between God and man. Philosophically 
Spinoza protested against the Cartesian dualism between 
man and the world. Scientifically Newton modified the 
age-long Aristotelian dualism between God and the world. 

The same three types of revolt occurred later against 
Newton’s thought. Religiously John Wesley reacted against 
the sharp dualism of Newton and the “deists” between 
God and man by emphasizing communion with God. 
Philosophically Immanuel Kant conceived the Newtonian 
world not as a thing-in-itself but as a construct of the human 
■“mind” out of a scientifically unknowable realm. Scien- 
tifically Fresnel, Helmholtz, Maxwell, Planck, Einstein, 
and other pioneers eliminated certain assumptions which 
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supported the dualism and mechanism of Newton’s world 
view. 

Since the Wesleyan revival added little to the develop- 
ment of Western religion in its theoretical aspect, let us 
turn our attention to Kant and some of his realistic succes- 
sors, before we proceed (in Part II) to investigate the cumu- 
lative scientific response to Newton’s ideas. 


CHAPTER NINE 
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German Views : Kant; Marx and Engels 


To understand Kant — who is still a “living” philosopher 
— -we must understand not only Continental thinkers, in- 
cluding Descartes, but also British thinkers, beginning with 
Francis Bacon. Like Descartes, Bacon had inherited Greek 
dualism. Both had replaced Aristotle’s potential matter 
with a realm of actual matter on the mechanical model. 
Both followed Galileo in regarding this mechanical com- 
plex not as the sense-world itself, but as something behind 
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the scenes which produced the sense-world by impressing 
its forms on human perceivers. Following the Pythagor- 
ean-Platonic tradition, Descartes regarded the perceiver as 
.an immortal human soul, or “mind,” endowed by God with 
“innate ideas”; but Bacon consigned God and immortality 
to the church while conceiving “mind” as a material human 
thing that \nows only what it receives through the senses. 

The penetratingHume searched in vain for a substantial 
matter, human mind, or God in the flux of sense-impres- 
sions which Bacon, Hobbes, Locke, and Berkeley had all 
declared to be the source and material of knowledge. Thus 
Hume’s skepticism wrecked the British doctrine that the 
source of knowledge is experience. It also blasted the Con- 
tinental doctrine that knowledge depends on fixed and 
eternal principles. How do we know, he queried, that neces- 
sary connections exist among things, so that one is “cause,” 
and another “effect” ? 

In matters of fact we believe in causality merely on ac- 
count of experience. When we frequently experience things 
together, we infer that they must always be associated. But 
this inference is purely instinctive, and may be fallacious. 
That the sun will rise tomorrow is a probability, not a 
certainty. Only in relations of ideas do we find certainty, 
for ideas may be defined and combined with mathematical 
rigor independently of the actual flux of sense-impressions. 
Even if there were no circles or triangles in the world, the 
demonstrations of Euclid, for example, would be necessary 
and universal. 
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Responding to the challenge of skepticism, Kant bluntly 
denied Hume’s contention that necessity is confined to re- 
lations of ideas. Necessary judgments in matters of fact 
must be possible, he declared, if we are to have actual 
knowledge and science. Then he affirmed that a human 
“mind” must exist in order to make judgments of this sort. 
If the “mind” is to make necessary judgments of fact, ex- 
plained Kant, it must supply to its original chaotic sense- 
impressions the forms of “space” and “time” that will mold 
the chaos into facts. It must supply in addition the cate- 
gories of judgment — quantity, quality, relation, and mo- 
dality — -by which these facts may be seen to have causal 
connections. Science, then, is possible because the human 
mind itself constructs a phenomenal world out of the ma- 
terials it receives dirough the senses from the real world 
beyond. 

How can we know “things-in-themselves” outside the 
mind ? What about God, the immortal soul, and the possi- 
bility of freedom in the face of fixed laws? All these are 
beyond science, announced Kant. They are matters for 
“practical,” not “theoretical,” reason. Things-in-them- 
selves simply cannot be known. As for God, freedom, and 
immortality, we must assume, or postulate , them in order 
to validate morality. 

Thus Kant endeavored to “save science from skepticism 
and religion from science.” But his view was dualistic. 
Ever since Galileo had reinstated the Democritean notion 
of a “mind” inside the body, it was generally held that 
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knowledge resulted from the work of such a mind on data 
coming from without. Kant did not abolish this long-stand- 
ing dualism; his concern was merely to make it respect- 
able. He did not release the mind from the skull, or show 
how knowledge of reality is possible; he merely developed 
Hume’s conclusion that knowledge is a necessary connec- 
tion among items inside the head. 

# # # 

While Kant did not solve the problems raised by the 
convergence on Christian dogma of Newtonian mechanism 
and the skepticism of Hume, he did discover that reality 
appears as the world of experience and \nowledge through 
mind. The mind is thus a mid-term between the real and 
the phenomenal. It is the principle of order through which 
fundamental reality presents itself as the world. 

Since Kant’s intent was the conservative one of saving 
science from skepticism and religion from science, he failed 
to follow up his discovery that the world is an appearance 
of reality through mind. But this insight has radical con- 
sequences. If the world’s plurality comes through mind, 
and if mind has distinctions while reality is indefinable, 
we have no warrant for asserting that reality is plural, com- 
posed of “things-in-diemselves.” 

We may go further and affirm that reality should not be 
regarded as plural; for if we add to the realm of experience 
a realm of thmgs-in-themselves, we find ourselves burdened 
with a double world, one of which can never be known 
and must therefore belong to superstition. Absolute reality 
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should thus be considered a single indivisible thing which 
appears as the plural world of experience.* 

What applies to “things-in-themselves” should apply also 
to what Kant names God, freedom, and the immortal soul. 
These moral postulates are virtually the same postulate, 
which is also the scientific postulate of a single indivisible 
thing. There can thus be only one soul, which is God, free- 
dom, and the real source of the world? Soul is not a formal 
substance, as with Aristotle and Descartes, but a material- 
in fact, the only — substance. Accordingly, one’s immortal 
soul is not a human thing. It is the divine thing, or God, con- 
ditioned by a certain human body. 

Not only can God himself be known; God is the sole 
object of knowledge. If a stone, tree, horse, man, or house 
is a mode of God, then God is always the real thing known 
whenever the mode, or empirical thing, is observed and un- 
derstood. Strictly speaking, the world of experience is not 
the object of knowledge, but an indispensable means of 
knowing the divine object which underlies and manifests 
itself as the world. Furthermore, God is the subject and the 
sole subject of knowledge. If there is only one soul, which 
is God, there is necessarily only one knower. All the know- 
ing that we do is done by God through the experience of 
our human bodies interacting with their environment. 

It cannot be said that God knows himself “immediately” ; 
there is no immediate knowledge whatever. God’s being 
is immediate and substantial; but \nowledge is mediate 
and reflexive. The divine subject knows itself as real object 
not apart from experience but through it; the knower is 


68 On the Resolution of Science and Faith 
mediated to itself through experience and the sense-world. 
In brief, knowledge can be direct, but not immediate. 

* # 

Kant was unable to solve the problem of knowledge 
because he uncritically accepted Aristotle’s dualism be- 
tween “form” and “matter” which Descartes had be- 
queathed to the modern age as a dualism between soul and 
body, mind and matter, the “inner” and the “outer.” This 
fundamental distinction compelled Kant to limit the source 
of knowledge to experience, to separate religion from 
science, and to call reality “unknowable.” 

In Kant’s view, then, we find three distinct realms: the 
human “mind”; transcendent “reality”; and the “experi- 
ence” which the human mind molds out of reality. Post- 
Kantian developments in philosophy may be classified 
according to which of Kant’s three realms was made funda- 
mental. Idealism , as in Fichte, Schelling, and Hegel, con- 
ceived “mind” as the primary entity. Empiricism, as in 
Comte, J. S. Mill, and William James, made “experience” 
the foundation of philosophical thinking. Realism, as in 
Herbart, Sir William Hamilton, and Herbert Spencer, re- 
tained Kant’s doctrine of a scientifically unknowable 
“reality” transcending mind and experience. 

To each of these three developments a reaction took 
place in the name of realistic science. Thus Marx and Engels 
transformed Hegelian idealism into “dialectical material- 
ism”; John Dewey replaced the empiricism of James with 
“experimentalistic naturalism”; and the new realists de- 



German Views : Kant ; Marx and Engels 69 

dared that “things-in-themselves” are not only prior to 
mind but furthermore scientifically knowable. Despite their 
involvement in dualism, with its consequent unfortunate 
pluralism, all three types of thinkers have a scientific and 
realistic bent which suggests possible contributions to a 
scientific faith. 

* # * 

Hegel declared that the world of experience is a logical 
progression toward the self-realization of an absolute mind. 
Overturning Hegel’s idealism, Karl Marx and Friedrich 
Engels strove to integrate Hegel’s rationalism with the 
mechanistic determinism of La Mettrie, d’Holbach, and 
Feuerbach. 

In the Communist Manifesto Marx made Hegelian ra- 
tionalism more romantic. The dynamic universe, in its di- 
alectical process of thesis, antithesis, and synthesis, does 
not rest content with the Prussian state: it moves on through 
class conflict, economic revolution, and political struggle to 
the greatest event since the emergence of primitive man— 
to a world-wide economically classless society in which 
“pre-history ends and history begins.” 

In the Anti-Diihring treatise Engels made Hegelian ra- 
tionalism more scientific. With sublime indifference to 
natural science, Hegel had spun his web of dialectical 
idealism. But the tough-minded Communists, with their 
primary concern for labor and economic resources, used 
natural science to supply a material base for the dialectic. 

“Marx and I,” declared Engels, “were pretty well the 
only people to rescue conscious dialectics from German 
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idealist philosophy and apply it in the materialist concep- 
tion of nature and history.” Hence “dialectical material- 
ism.” Mechanical nature was made to develop in time ac- 
cording to “the laws which Hegel first discovered in all- 
embracing but mystical form.” 

Since Marx and Engels were “pretty well the only peo- 
ple” to combine mechanism with romanticism, they occu- 
pied a presumably* privileged position with regard to 
nature and history. After Marx “has proved from history 
that in fact the process has partially occurred, and par- 
tially must occur in the future, he then also characterized it 
as a process which develops in accordance with a definite 
dialectical law.” Thus Marx and Engels claimed to know 
both the way and the goal. Through hard scientific study 
they had become, in their own opinion, the prophetic 
leaders of mankind. 

The significance of this integrative achievement cannot 
be appreciated except against the background of the broken 
universe that Descartes, two hundred years previously, had 
bequeathed to philosophy. The ingenious Frenchman 
postulated three knowable substances — God, matter, and 
the human soul— which later became separate subject- 
matters, respectively, for the separate “sciences” of theology, 
physics, and psychology. This pattern is still with us to- 
day in the division of academic learning into metaphysics, 
natural science, and social science. 

Exposed to such a fragmentation of knowledge, the 
bewildered university student learns to carry on conversa- 
tion in several different jargons, but is graduated without 
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integrating his knowledge in social action. Not so the 
Marxist. In dialectical materialism, he finds one subject- 
matter, one science, one purpose and method o£ action. 
For this reason Marxism is a living religion with a more 
popular appeal than Aristotelianism, Thomism, Spinozism, 
and Kantianism. 

According to dialectical materialism, all development in 
the universe, both natural and social, is caused by countless 
material actors, organic beings, dynamic structures. De- 
velopment takes place because these things can really 
change. “Every organic being,” says Engels, “is at all times 
itself, and yet something other than itself.” Every action 
(thesis) of one of these structures provokes a later reaction 
(antithesis), which then leads to a consummation (syn- 
thesis) in a new and more complex structure. This struc- 
ture, in turn, becomes the dynamic base for a new action, 
and the dialectical process continues forever. 

The Communists, however, did not desire a complete 
determinism. So they embraced “activism,” or the planning 
and organizing activity of the human mind, as well as 
“materialism.” But this brought to the surface their heritage 
of ancient dualism between the “subjective” mind and the 
“objective” course of outside events. 


CHAPTER TEN 


Anglo-American Views: Dewey; Lloyd Morgan 


The outlook of John Dewey, like that of Marx and Engels, 
has been shaped by the evolutionism of Hegel. But the 
empiricism of William James has also been influential, as 
well as the humanism of Comte and of Thomas Huxley, 
the individualism of his native land, the biological work of 
Darwin, and the pragmatism of C. S. Peirce. Dewey re- 
gards nature as a kind of creative evolution, in which a 
particle of matter is a “temporary equilibrium” of chang- 
ing events. It represents the stable aspect of nature, which 
is first precarious and then stable in an infinite process of 
conflict and consummation. 

The development of “life” from “matter” involves no 
radical break in the course of evolution. As physical matter 
is a form of natural activity, so life is a form of physical 
behavior. The need, effort, and satisfaction which living 
organisms exhibit can be described in physical terms. “By 
need is meant a condition ... of uneasy or unstable 
72 
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equilibrium. By . . . effort is meant . . . movements 
which modify environing bodies in ways which react upon 
the body so that its characteristic pattern of active equilib- 
rium is restored. By satisfaction is meant this recovery of 
equilibrium pattern.” 

As the biological arises from the physical, the psycho- 
logical in a similar way arises from the biological. Through 
interaction between a living organism and its environ- 
ment, experience comes into being. Mind depends on ex- 
perience, not experience on mind. Only when the ongoing 
activity of the organism is blocked do mind and conscious- 
ness make their appearance for the purpose of controlling 
the environment to suit the demands of the organism. 

Mind is wider than consciousness, remarks Dewey; “it 
is the abiding even though changing background of which 
consciousness is the foreground.” Denoting every mode 
and variety of interest in things — practical, intellectual, 
and emotional — mind is a system of meanings among 
events, Consciousness is “that phase of a system of mean- 
ings which at a given time is undergoing re-direction.” 
Since mind and consciousness (according to Dewey) de- 
pend on language, which involves social and cooperative 
behavior, they are confined to language-using animals. 

A developed form of consciousness is knowing, which 
“marks the conversion of undirected changes into changes 
directed toward an intended conclusion.” An elaborate 
form of knowing is truth, which is both the successful 
working of an idea (pragmatism or instrumentalism) and 
the verified prediction of relations among “real objects” 
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(naturalism and realism) in a given situation. Truth is 
dius a specific verification. As Aristotle saw not one but 
many “natures,” so Dewey sees not one but many “truths.” 

Rebelling against the intellectualism of Hegel, Dewey 
never tires of asserting that all thinking processes arise 
from and are set against a “non-cognitive,” or unknown, 
background. A distinction exists between the cognitive 
experience called knowledge, and mere biological experi- 
ence, says Dewey. Another distinction exists between ex- 
perience, taken as the source of all knowledge (for Dewey 
is an empiricist), and the wider trans-empirical active 
realm which he terms nature. 

# # # 

Dewey has made a constructive protest against the two 
defective types of philosophy that have opposed each other 
since the time of Pythagoras and Heraclitus; namely, dual- 
ism and determinism. He seeks to avoid determinism by 
denying that nature is a mechanism or a developing scheme. 
He seeks to avoid dualism by making mind a function of 
reality instead of an immaterial substance opposing it. 
Knowledge, then, cannot be a relation between mind and 
reality. “Knowledge is reality making a particular and 
specified sort of change in itself.” 

Dewey has, no doubt, overcome determinism and the 
Cartesian type of dualism. But his own view presents for- 
midable, if not insuperable, difficulties. Fighting shy of 
determinism, he falls into irrationalism. No one has done 
more than he to support the claims of reason and scien- 
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tific method in every aspect of life; but his pluralistic 
naturalism is irrational. What is served by mind and con- 
sciousness according to this type of naturalism ? Only the 
demands of the biological organism. What is served by 
scientific method, knowledge, and truth? Only specific 
interests. 

The entire life of reason, through which events become 
organized, is from Dewey’s standpoint an agent of the 
very events — unknown and irrational— that need to be or- 
ganized. Schopenhauer and Nietzsche believed reason to 
be the instrument of something lower than itself in the 
scale of evolutionary development. Dewey’s naturalism 
shares this irrationalistic doctrine. 

As Dewey’s pluralistic naturalism leads to irrationalism, 
his empiricism tends to become scepticism. Knowledge, 
Dewey affirms, relates experiences which originally do not 
exist in the knowledge relation. Until they do exist in the 
knowledge relation, they cannot be known. But, we may 
ask, how can they be known to exist at all by themselves 
apart from the knowledge of them? 

To diis question Dewey replies that events can be “had” 
or experienced in biological fashion before they are known. 
We do not know a toothache, he continues, until we diag- 
nose the trouble; but we can “have” it before the diagnosis. 
Whether or no Dewey is able to convince the suffering 
patient or a philosophical critic that a toothache can be 
unknown though experienced, we may ask further how 
we know that “nature” exists beyond experience? 

Dewey assumes that biological interaction, or “experi- 
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ence,” is cradled in a wider non-biological “nature.” But 
if all knowledge comes from experience, as empiricist 
Dewey asserts, what reason do we have for believing in any 
non-experienced “nature” at all? Dewey’s empiricism, no 
less certainly than Hume’s, results in skepticism if pushed 
to its logical conclusion. The assumption of any reality 
beyond experience is, for the empiricist, a magnificent dis- 
play of faith. 

This naturalistic assumption, as a matter of fact, has 
no logical connection with empiricism. It belongs to evo- 
lutionary dogma. When philosophers of the early modern 
period wished to account for anything difficult, they simply 
said, God created it so. Later moderns have obtained the 
same emotional satisfaction by invoking the magic word 
“evolution.” 

* # * 

> New realism aims to avoid both idealism and the dan- 
gers of irrationalism and skepticism. Bertrand Russell, G. 
E. Moore, C. D. Broad and others in England, E. B. Holt, 
W. P. Montague, George Santayana and others in America 
differ on many points, but agree that a reality independent 
of mind can be known. In 1910 six American realists de- 
clared: “The entities (objects, facts, etc.) under study in 
logic, mathematics, and the physical sciences are not mental 
in any usual or proper meaning of the word ‘mental.’ The 
being and nature of these entities are in no sense condi- 
tioned by their being known.” 

The view that reality is both scientifically knowable 
(non-Kantian) and independent of mind (non-idealistic) 
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should be welcomed by science and religion alike. But the 
supposition that scientific entities are things-in-themselv es 
has turned out to be somewhat bewildering: they have a 
way of dissolving into pointer readings and mathematical 
formulas, while the divine entity remains beyond scientific 
knowledge. The assumption that reality is plural apart 
from the mind is unnecessary and confusing. If plurality 
appears only with the “mind” and in the “knowledge rela- 
tion,” how do we know that “real objects” exist inde- 
pendent of mind and the act of knowing ? 

Scientific entities should not be regarded as “entities 
under study.” It is the boundless real object that is studied. 
Derivative scientific entities are the means by which the 
study is carried on. These means are in a sense manufac- 
tured through mind, but they are also discovered within 
knowable reality and remain within it however “abstract” 
they may be. An atom, for example, is neither an ultimate 
object nor a mere mental thing; it is a conceptual form of 
the one ultimate object achieved through time and mind. 

* * * 

As new realism is an antidote for the irrationality and 
skepticism implicit in Dewey’s concepts of “non-cognitive” 
experience and a non-experienced “nature,” so Dewey’s 
concept of the indivisible whole is a corrective for the plu- 
ralism of the new realists. This concept of the whole has 
no part in Dewey’s empiricism or pluralistic naturalism; 
it is a flash of non-pluralistic naturalism similar to the view 
of Anaximander and to the non-deterministic side of Spi- 
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noza’s thought. In the fourth chapter of Dewey’s Logic: 
the Theory of Inquiry we may find it tangled with Dewey’s 
familiar empiricism. Disentangled, it reads as follows. 

The situation in which knowledge arises “is a whole in 
virtue of its immediately pervasive quality.” This situational, 
or stimulating, whole is “individual” and “unique” — that is, 
“indivisible and uhduplicable.” Accordingly, “distinctions 
and relations are instituted within a situation. . . . The 
presence of a situation as a universe of discourse is seen to 
be the encompassing and regulating condition of all dis- 
course.” 

According to this non-dualistic position, the original 
situation which stimulates knowledge is an all-inclusive 
experienced whole, indivisible and unduplicable, which 
within itself institutes distinctions and relations, controls 
experience, encompasses discourse, and regulates the selec- 
tion and ordering of facts. As a universe of discourse, the 
situational whole is an object of knowledge, but not in the 
sense of a mental content or product of knowing. It is the 
presupposition of mind and knowing. The whole institutes 
distinctions and relations within itself. Hence knowledge, 
which implies relations, is a function of the original whole. 

In new realism the ultimate object of knowledge may 
be a field of “simples” into which complex things have been 
analyzed. The doctrine of one indivisible whole accepts 
the scientific analysis of a complex and colorful world into 
seemingly simple events, but denies that plurality is the 
ultimate object of knowledge. Each so-called simple is 
merely a relative mode, or event, of the ultimate knowable 


Dewey; Uoyd Morgan 79 

whole. The mode, as such, is divisible; the whole is dis- 
tinguishable but indivisible. 

# # * 

While all realists, in defining their position, agree that 
objective reality is independent of mind, they do not all 
agree on the nature of either mind or reality. Their most 
fruitful approach to these questions would seem to be 
through the concept of evolution. Determinism, as in 
Herbert Spencer’s philosophy, sees evolution as a causal 
development of each particular structure out of its pred- 
ecessor. Dualism, on the contrary, regards evolution as 
the inspired work done on “matter” by an active principle 
such as Bergson’s elan vital. As early as 1868, however, 
W. K. Clifford conceived a more analytic approach to the 
problem, and in 1875 G. H. Lewes coined the phrase “emer- 
gent evolution” to describe a process neither deterministic 
nor dualistic. 

Thomas Huxley in 1894 remarked that evolution is not 
an explanation of the cosmic process, but merely a state- 
ment of its methods and results. Among contemporary 
thinkers who conceive a non-deterministic and non-du- 
alistic evolution— including Lloyd Morgan, Samuel Alex- 
ander, J. E. Boodin, J. C. Smuts, R. W. Sellars, and E. G. 
Spaulding— no one is closer to the careful scientific spirit 
of Huxley than Lloyd Morgan, whose Emergent Evolu- 
tion appeared in 1923. 

Morgan takes his departure from the fact that new quali- 
ties arise in Nature that cannot be deduced from previous 
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qualities. From the old structural wholes the new ones 
could not have been predicted. Once the new structures 
have come into being, their similarity with past structures 
can easily be recognized. But their emergence, or the very 
process of coming into being, is like a special creative act. 
Natural structure seems to advance by leaps, but the results 
of these leaps exhibit a clearly developing pattern. Thus 
we find continuity in “resultants,” but advance through 
“emergents.” Evolution is both routine and surprising, 
both mechanical and creative. 

In The Emergence of Novelty (1933) Morgan makes it 
clear that he regards the realms of physics, psychology, 
and philosophy not as three separate subject-matters (as 
with Descartes), but as various perspectives. “In distin- 
guishing three several lines of inquiry,” he says, “one need 
not disrupt concrete reality into three separate realms of 
being. One may believe that there is one evolving realm 
in actuality; one active Cause in reality.” 

The actual process of Nature is interpreted by Morgan as 
follows. “Novelty, either as original or recurrent, is some 
new pattern of substantial relatedness. . . . The ‘items’ of 
stuff are not new; and yet . . . at each stage of substantial 
advance the ‘units’ of stuff are new.” In the atom, for ex- 
ample, the “items” of stuff are protons, electrons, etc., but 
their primary organization constitutes that “unit” of stuff 
known as the atom. 

When atoms become organized into a higher or more 
complex pattern, they become items in a new unit or struc- 
ture known as the molecule. In like manner molecules and 
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their combinations are combined to produce crystalline, 
colloidal, and then vital units of stuff. So evolution is not 
a flux or a causal chain, but a creative organization of 
structures. “Underlying a life curve there is a molecular 
curve, and underlying this an atomic curve. The lowest 
is a continuant relic of the far distant past; the highest 
has only lately supervened on the evolutionary scene.” 

One might suppose that in Morgan’s scheme the vital 
units, or living cells, would become the organized items of 
“mental units,” or “minds.” But Morgan apparently can- 
not think of mind as a part of the actual world. Says he, 
“There is always ‘concomitance’ of physiological processes 
in the body with reflective, or perceptive, or sentient pro- 
cesses in the mind.” The notion of body-mind “concom- 
itance” seems out of place in Morgan’s otherwise non- 
dualistic scheme of emergent evolution. Yet his reluctance 
to place mind within a scheme that depends on mind for 
its very conception is quite logical. 

* m ■ & 

How can we conceive mind as a non-actual principle 
without embracing either determinism or dualism ? The 
answer already suggested is that mind is a field of distinc- 
tions within a boundless material soul. But a satisfactory 
understanding of this and other problems would seem to 
require a consideration of more precise concepts. Let us 
therefore turn our attention to the development of modern 
science in relation to philosophic problems. 





CHAPTER ELEVEN 


The Atheism of Newton Faith 


Ihrough Newton’s genius run all roads from ancient to 
present-day physical science. The materialism of Democri- 
tus, mediated to Newton by Galileo and Gassendi, leads 
into Einstein’s special theory of relativity, where meas- 
urements of space and time are made to depend on material 
bodies in relative motion. The mathematical idealism of 
Plato, coming to Newton by way of Copernicus and Kepler, 
passes into Minkowski’s four-dimensional space-time con- 
tinuum. The activism of Aristotle, moving through Gilbert 
and Boyle into Newton’s active “ether,” appears today in 
the quantum theory with its tiny units of action . 

Thus modern physics, like ancient Greek thought, has 
no single philosophy, but wavers among the three posi- 
tions of “materialism,” idealism, and activism. Neverthe- 
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less, it has made a recognized advance since Newton’s 
time: it has freed itself in considerable measure from the 
defects and limitations that characterized Newton’s me- 
chanical principles. 

The background of Newton’s world-picture was God’s 
“sensorium.” In man the sensorium was a small room in- 
side the brain where the images of external things were 
perceived by the Immaterial soul. In God the sensorium 
was not small but boundless, for God had no brain nor 
body; and it contained not images but things themselves. 
Yet God’s sensorium was like man’s in being quite separate 
from the items perceived within it. 

According to Newton, the items perceived by God were 
material bodies, but God’s sensorium was immaterial space. 
They were bounded and discontinuous, but it was un- 
bounded and continuous. They might be moving or at 
rest, but it was eternally at rest and inactive. The divine 
sensorium was an inactive unbounded continuum of 
mathematical points in three dimensions. Through this 
continuum of “space,” or extension, ran another con- 
tinuum of “time,” or duration. As space was God’s pres- 
ence to the world, time was God’s life-history. 

So conceived, “space” and “time” supplied the ultimate 
background for place and motion. All these principles 
seemed quite familiar, and accordingly served as undefined 
assumptions. In the Principia Newton remarked, “I do not 
define time, space, place, and motion as being well known 
to all.” For the sake of clearness, however, he distinguished 
them into “absolute” and “relative.” 
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I. Absolute, true, and mathematical time of itself and from 
its own nature flows equably without regard to anything ex- 
ternal, and by another name is called duration; relative, ap- 
parent, and common time is some sensible and external . . . 
measure of duration by the means of motion, which is com- 
monly used instead of true time— such as an hour, a day, a 
month, a year. 

II. Absolute space in its own nature without regard to any- 
thing external remains always similar and immovable. Relative 
space is some movable dimension or measure of the absolute 
spaces which our senses determine by its position to bodies . . . 

III. Place is a part of space which a body takes up, and is 
according to the space either absolute or relative. ... 

IV. Absolute motion is the translation of a body from one 
absolute place into another; and relative motion, the translation 
from one relative place into another. Thus in a ship under sail 
the relative place of a body is . . . that part of its cavity which 
the body fills, and which therefore moves together with the 
ship . . . But if the earth also moves, the true and absolute 
motion of the body will arise partly from the true motion of the 
earth in immovable space, partly from the relative motion of the 
ship on the earth . . . 

The observable bodies which move about in space and 
time are compounds of indestructible corpuscles. Newton 
wrote in the Opticas: 

It seems probable to me that God in the beginning formed 
matter in solid, massy, hard, impenetrable, movable particles of 
such sizes and figures and with such other properties and in 
such proportion to space as most conduced to the end for which 
he formed them; and that these primitive particles, being solids, 
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are incomparably harder than any porous bodies compounded 
of them, even so very hard as never to wear or break in pieces— 
no ordinary power being able to divide what God himself made 
one in the first creation. 

Whether compound or elementary, whether moving or 
at rest, all material bodies obey certain laws. By observation 
and definition Newton established mechanics on three 
laws of motion and one general law of gravitation. 

First Law. Every body tends to continue in its state of rest 
or uniform motion in a straight line unless it is acted upon by 
an outside force. 

Second Law. Change of momentum is proportional to the 
impressed force and takes place in the direction of the straight 
line in which the force acts. 

Third Law. To every action there is an equal and contrary 
(opposite) reaction. 

General Law. Every particle of matter in the universe at- 
tracts every other particle with a force that varies directly as the 
product of the masses and inversely as the square of the distance. 

Cautious thinker that he was, Newton regarded gravi- 
tational attraction not as a cause or an explanation, but 
merely as a phenomenon. So-called attraction, he suggested, 
may be performed by impulse or by some other means. 
Furthermore, he ridiculed the supposition that bodies act 
on each other at a distance in empty space. To carry motion 
across space, and to account for such phenomena as elec- 
tricity, magnetism, and cohesion, some kind of medium 
was required— perhaps an “ether” composed of extremely 
fine particles possessing active, or spiritual, powers. 
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God is the original cause of all motion, thought Newton, 
whether he moves bodies directly, through ethereal spirits, 
or through bodily contact. As God knows everything by his 
intellect, he controls everything by his will. Being in all 
places, God is “more able by his will to move the bodies 
within his boundless uniform sensorium, and thereby to 
form and reform the parts of the universe, than we are by 
our will to move the parts of our own b'odies.” 

* * * 

To grasp Newton’s philosophy as a whole, we may pic- 
ture a scaffold of straight rigid rods infinitely long and 
thin — a three-dimensional lattice of lines in continuous 
distribution enclosing empty spaces. At each point or in- 
tersection of rods a ghostly clock ticks off a continuous 
series of instants, and every clock through infinite space 
keeps exactly the same time. The immaterial Newtonian' 
scaffold and clocks are absolute in the sense of having ex- 
isted before the creation of “matter” and “ motion.” 
Through God’s “natural laws,” or else through his con- 
scious activity at all points, indestructible material particles 
and their compounds are held at rest or propelled. 

Each Newtonian particle persists through all time, oc- 
cupies a point at each instant, and exerts forces which pro- 
duce accelerations in other particles. With each particle 
is associated a certain quantity called its mass, which is in- 
versely proportional to the acceleration produced in it by 
a given force. The laws of dynamics, according to Newton, 
are simply formulas expressing the force exerted by one 
particle on another in any situation. 
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These dynamical principles dominated the world of 
science during the eighteenth and nineteenth centuries— 
but not precisely according to Newton’s philosophy. The 
Newtonians illustrated the well-known tendency of disci- 
ples to turn the many-sided and experimental view of their 
master into a one-sided and dogmatic system. In France, 
where Voltaire introduced Newton’s work, Lagrange and 
Laplace erased God from the picture. 

Lagrange by differential equations reduced mechanics 
to general formulas, and so demonstrated the “reign of 
law.” Laplace proved that the perturbations of planetary 
motion were merely temporary. If the celestial mechanism 
Was thus self-adjusting, the intervention of God was not 
required to overcome noted irregularities. Nor was God 
summoned in Laplace’s Mecanique Celeste to prevent, as 
Newton put it, “the fixed stars from falling upon one an- 
other.” Said Napoleon, “Monsieur Laplace, they tell me 
you have written a large book on the system of the uni- 
verse and have never even mentioned its Creator.” Laplace 
bluntly delivered his famous reply: “I did not need that 
hypothesis.” 

In the mechanical view of the Newtonians, action oc- 
curred at a distance in a straight line between bodies and 
along infinitesimal steps of space and time according to 
laws of attractive or repulsive forces which depended on 
distance alone— not on velocity. Given the present masses, 
positions, and velocities of several bodies, and given the 
laws of their interaction, it was held possible-provided 
the mathematics were developed sufficiently— to calculate 
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their movements for all past and future times. Such was 
the mechanistic causality formulated by Laplace. The pres- 
ent state of the universe was conceived to be the determined 
“effect” of its past and the determining “cause” of its future. 

In Greek tragedy the action that seemed to spring from 
individual men, women, and children was really controlled 
by Fate. So in classical Newtonian physics the action diat 
seemed to come from astronomical, human, and elementary 
bodies was really controlled by macliine-like “natural law.” 

# * # 

The atheistic determinism of Newtonian physics ap- 
pears to clash with the view of Newton himself, which was 
avowedly theistic. With Newton, space and time were con- 
stituted by God; with the Newtonians, they were ultimate. 
Newton believed that elementary particles were created by 
God; the Newtonians held them to be self-existent. New- 
ton had pronounced action at a distance absurd; the New- 
tonians made it fundamental. In Newton’s view, motion 
was caused directly or indirectly by God; in the Newtonian 
view, it was caused or governed by “natural law.” As Ber- 
trand Russell has remarked, Newton was not a Newtonian. 
Nevertheless, atheistic determinism was implicit in New- 
ton's dualistic theism. Classical physics did not alter 
Newton’s basic philosophy; it merely dispensed with its 
inconsequential and superfluous aspects. 

As the great Moghul Jahangir was pleased to hand over 
the reins of government to his energetic consort Nur Jahan, 
Newton’s God entrusted the routine control of the uni- 
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verse to the laws and powers of “Nature.” For all New- 
ton’s devotion to the supposedly omnipotent God of Chris- 
tian tradition, he never renounced the Fate, or “Nature,” 
of Greek tragedy, Stoic philosophy, and Roman law. 

In sum, Newton’s theism in the realm of physics 
amounted to nothing more than a pious flourish. If God 
was infinite, so were space and time— and rather more inde- 
pendent. If God 'was indestructible, so were elementary 
material particles. If God ruled the world, so did Fate, or 
“Nature.” For every role he might wish to play, Newton's 
God had an understudy. Replaceable, he was replaced. Du- 
alistic theism with mechanical advantages turned into 
dualistic mechanism, in which absolute space and absolute 
time were opposed to a world of matter and motion. 

■# * * 

Certain physical experiments made since the period of 
Laplace have rendered the mechanistic Newtonian view 
unsatisfactory in at least three important respects, (i) 
Empty space has failed as a light bearer. (2) Timeless forces 
have proved inadequate to explain attraction and repulsion; 
velocity, which implies time, must be taken into account. 
(3) The world is no longer pictured against a background 
of separate schemes called space and time; it is now re- 
garded as a manifestation of space through time. In tracing 
the development of modern physics, let us study the 
changes that have taken place in our understanding of 
space, time, and the cosmos. 



CHAPTER TWELVE 


What Supports Light? 


In the seventeenth century two explanations of light be- 
gan to struggle for mastery: Huygens’ wave theory, and 
Newton’s corpuscular theory. Both depended on an “empty 
space” containing some kind of “ether.” 

Newton took his cue from the application of gunpowder 
to ballistics. As balls were shot from a musket, so light sped 
from its source; except that light particles were much 
smaller, speedier, and more continuous than musket balls. 
As lead bullets pierced the air, light bullets pierced New- 
ton’s “air-like” ether. Air and ether both offered some 
resistance to projectiles, but did not carry them. A light 
particle, like a musket ball, simply sped from source to 
target by initial force and its own inertia. 

Not a musket ball but a musket report gave Christian 
Huygens his cue. Light, he suggested, “spreads as sound 
does by spherical surfaces and waves.” Air would not do 
as a medium for light, which can move from sun to earth 
93 
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without air. So Huygens had recourse to an ether con- 
ceived as a weightless transparent substance pervading the 
entire universe. Like Newton, he designed the ether on 
the air model; but unlike Newton, he made it support light. 

The experimental evidence of the seventeenth century 
was not sufficient to decide between corpuscle and wave. 
In the eighteenth century, however, the corpuscular theory 
prevailed because pf Newton’s prestige and the fitness of 
light bullets for the strict mechanical view which had dis- 
pensed with an ether entirely. Specifically, rays of light 
showed no inclination to bend around comers like waves. 
The outlook was dark for the wave theory. But experiments 
by Thomas Young and J. A. Fresnel in the early nineteenth 
century suggested that light rays were very short transverse 
waves in a solid ether. 

Fresnel’s “jelly-like” ether, though required for the 
mechanical wave theory of light, presented, various diffi- 
culties. When light passed from the supposed ether to 
water, for example, its change in velocity was explained by 
the mechanical notion of interaction between ether parti- 
cles and water particles. But when heavenly bodies moved 
through the same supposed ether, the laws of mechanics 
forbade interaction between ether particles and the par- 
ticles of the heavenly bodies. 

To get rid of this contradiction, one ether was assigned 
to celestial mechanics, and another to optics. For other 
purposes additional ethers were devised. As Clerk Maxwell 
declared, “Ethers were invented for the planets to swim in, 
to constitute electric atmospheres and magnetic effluvia, to 
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convey sensations from one part of our body to another, 
till all space was filled several times over with ether.” 

After Maxwell’s mathematical work was accepted, no 
mechanical ether had any reputable standing. This work 
was based on the experiments of Oersted and of Faraday. 

* * # 

In 1820 H. C. Oersted announced “that a magnetic field 
surrounds every wire carrying an electric current, and that 
the magnetic field is perpendicular to the plane which con- 
tains the wire.” For example, if a magnetic needle were 
lying in the plane of a wire loop, the closing of an electric 
circuit with the loop would cause the needle to turn per- 
pendicular to that plane. 

Eleven years later, Michael Faraday discovered that if 
two insulated wires were spiralled together, one spiral con- 
nected with a battery and the other with a galvanometer, 
the closing or opening of the circuit in the first would 
induce an “electrical wave” in the second. He later per- 
ceived that the quick motion of a bar magnet would pro- 
duce the same effect as the closing or opening of an electric 
circuit. 

Apparently, then, a magnet acts like an electrical loop; 
each is surrounded by a magnetic field which upon moving 
can induce an electric current in a circuit of wire near it* 
Oersted had discovered, in effect, that a moving electric 
field is accompanied by a magnetic field; Faraday, that 
a moving magnetic field is accompanied by an electric 
field. It was therefore understood that electric and mag- 
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netic forces are related by motion, and together appear as 
a field of electromagnetism. 

Faraday further discovered that an electromagnetic field 
of sufficient intensity will effect a change in the polariza- 
tion of light. He therefore concluded that electromagnetism 
and light are closely related. 

What is the nature of the “field” that surrounds electric 
wires and magnets ? When a bar magnet is held beneath 
a card strewn with iron filings, the filings become aligned 
in characteristic chains passing in curves from one pole 
of the magnet to the other, and thus seem to reveal “lines 
of force” connecting the poles. Faraday imagined that such 
lines traversed all space in connection with electric and 
magnetic phenomena. 

Whereas the Newtonians were content with “action at 
a distance” between bodies regarded as material centers of 
force, Faraday sought to explore the forces of the “medium.” 
The complex of forces in any medium between bodies 
came to be known as the field, whether it pertained to 
electromagnetic, optical, or gravitational phenomena. 

The field was further investigated by Maxwell. His first 
paper on the subject was presented in 1864; his now cele- 
brated Treatise on Electricity and Magnetism appeared in 
1873. Maxwell reasoned that the inter-relation of the elec- 
tric and magnetic forces discovered by Faraday implied 
an electromagnetic wave-train speeding through the 
medium, the electric and magnetic forces being perpen- 
dicular to each other and to the direction in which the 
wave-front was advancing. 
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By a series of differential equations Maxwell showed 
that the speed of electromagnetic waves depended only on 
the electric and magnetic constants of the medium, and 
that in vacuo it would be about 3 x io 10 centimeters per 
second, which corresponded to the speed of light. Maxwell 
therefore concluded that light was an electromagnetic 
wave. Hence the propagation of light in vacuo meant a 
moving electromagnetic field. ' 

This electromagnetic theory of light was not generally 
accepted till 1887, j ust two hundred years after the Prin- 
cipia, when Heinrich Hertz verified Maxwell’s mathema- 
tics experimentally. Using the alternating current given by 
the spark of an induction coil, Hertz produced and detected 
electromagnetic radiations which had the velocity of light 
and could be reflected, refracted, and polarized in ways 
similar to those of light radiations. Hertzian waves turned 
out to be the “short waves” of radio broadcasting. Many 
other kinds of radiation have been discovered, all of which 
travel with the speed of light and differ only in wave-length 
—which varies inversely as vibration frequency. The list 
includes wireless, radio, and Hertzian waves; radiant heat 
and infra-red rays; visible light in a spectrum of decreasing 
wave-length from red to violet; ultra-violet rays, X-rays, 
gamma rays, and cosmic rays — a series known as the electro- 
magnetic spectrum. 

Maxwell’s theory focussed attention on the medium as 
an important aspect of an electrified region. It became clear 
that electrical energy flows without dissipation through 
the medium surrounding a conductor, while the dissipa- 
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tion of energy as heat accompanies only that part of the 
current which is in the conductor. With rapidly alternating 
currents, as in a flash of lightning or the spark of an induc- 
tion coil, the energy can sink but a little way into the con- 
ductor before the current is reversed. Such a current is thus 
carried only by the surface of a lightning rod or conducting 
wire. 

In 1876, prior to Hertz’s fruitful experiments, Henry 
Rowland had discovered that a moving electrically charged 
body is like an electric current in producing a stationary 
magnetic field, and that the intensity(or amount of force)o£ 
the field depends on the velocity of the charged body. This 
discovery of Rowland was the crowning experimental fact 
that challenged the mechanical view of the Newtonians. 

In die Newtonian view forces act along straight lines 
connecting particles; they may act at a distance; and their 
strength depends on distance alone. But experiment has 
demonstrated that forces may act along a line perpendicu- 
lar to the line connecting particles (as when the closing of 
a circuit deflects a magnetic needle) ; that they act on their 
immediate neighborhood (in electric and magnetic waves) ; 
and that their strength depends on the velocity of the source 
particles as well as on the distance from them. 

The Newtonians used first an empty space and then a 
jelly-like ether to bridge the gap between bodies. But if 
light is an electromagnetic wave, the bridge can be neither 
a void nor a mechanical ether. If ether at all, it must be an 
ether possessing electromagnetic or luminiferous proper- 
ties. 
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The formulation of Maxwell’s equations is “the most 
important event in physics since Newton’s time,” for these 
equations express a new law representing “field structure.” 
So say Albert Einstein and Leopold Infeld m The Evolu- 
tion of Physics. The field is “something real.” Once pro- 
duced, a magnetic field coils round a moving electric 
field, and an electric field coils round a moving magnetic 
field independently of their source. 

While the mechanical view confined law to the points 
in which charged or uncharged bodies were present, the 
field view extends law throughout real space. Maxwell’s 
laws, moreover, depend not on “material actors,” but on 
the field forces themselves — and so on motion and time. 
The forces or waves of the field theory require some kind 
of support, but a mechanical ether is now out of the ques- 
tion. Shall we postulate a non-mechanical ether ? 

“Our only way out,” suggest Einstein and Infeld, is “to 
take for granted the fact that space has the physical prop- 
erty of transmitting electromagnetic waves. . . . We may 
still use the word ether, but only to express some physical 
property of space.” 

This proposal raises questions and opens new vistas. Can 
space have physical properties ? Democritean empty space 
had none. Neither had Galilean metrical space, which was 
merely an immaterial continuum opposed to the world 
of “matter.” Neither had Newtonian space, which com- 
bined the Galilean metric with the Democritean void. 
Cartesian material space, which had physical properties 
by definition, was the source and support of actual bodies. 
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But it operated in a wholly mechanical manner, and ac- 
cordingly was unfit to explain electromagnetic waves. 

The material space required by field theory would have 
to support electromagnetic waves as well as actual bodies, 
and would be associated with motion and time in a very 
intimate manner. Such an underlying substance might be 
conceived as combining the moving power of the Carte- 
sian God with the boundless resource of Cartesian material 
space. Dualism would thus be overcome. Is the concept of 
active material space experimentally valid? 


CHAPTER THIRTEEN 


Is There an Ether? 


Newton realized that the “fixed stars” might be im- 
properly so-called and felt that perhaps “there is no body 
really at rest, to which the places and motions of others 
may be referred.” How, then, could “true,” or “absolute,” 
motion be determined? When the solid type of “ether” 
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came to play a prominent part in physical calculations, 
the idea naturally arose that absolute motion might be 
tested by the motion of the earth relative to the ether. 

If space is immovable, and if the ether pervades all space 
— filling up the small places between elementary particles 
and the large places between heavenly bodies— then the 
ether should be immovable like space. Accordingly, stars 
and planets would be expected to float or swim in a calm 
ether sea. The notion of a luminiferous ether naturally 
suggested the use of light to ascertain whether this ether 
and absolute motion existed. 

In 1 88 1 A. A. Michelson experimented to determine 
any motion of the ether relative to the earth, which would 
be equivalent, supposedly, to the absolute motion of the 
earth through the ether. Feeling that his results were in- 
conclusive, he tried again in 1887, the notable year of 
Hertzian waves and the two hundredth anniversary of the 
Principia. This time he worked under better conditions 
and with E. W. Morley as collaborator. 

How could he measure the apparent drift of the ether 
past the earth? His method, suggested by Maxwell, was 
to split a beam of light and race the two halves at right 
angles to each other. One half-beam speeds to a mirror 
and back in the direction of the earth’s motion around 
the sun; the other travels at right angles to that motion. 
If there should be no ether drift, the two halves would 
return to the same point at exactly the same time. But if 
the earth should actually be moving through the ether, 
the half-beam projected in the direction of its motion would 
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not return as soon as the other half-beam. This can be seen 
from an example. 

Imagine the earth to be the bank of a wide river flowing 
at the rate of 8 miles per hour. We race two motor boats 
of equal still-water speed, say io miles per hour, in the 
manner of the half-beams of light. The Lucy Long takes 
6 hours to travel 12 miles upstream at an effective speed 
of only 2 miles per hour, for her speed of 10 miles per 
hour must buck a current of 8 miles per hour. On the return 
trip she makes 18 miles per hour and covers the 12 miles 
in 40 minutes. Her total time, then, is 6 hours 40 minutes. 

In the meantime the Lucy Cross takes 4 hours flat to 
travel the same distance across stream and back. Since her 
speed diagonally against the current both ways is 10 miles 
per hour, and the speed of the current is 8 miles per hour, 
her effective cross-stream speed is 6 miles per hour, accord- 
ing to the principle of the squared hypotenuse. The Lucy 
Cross leaves the dock at the same instant as the Lucy Long, 
but returns 2 hours 40 minutes sooner. 

In the Michelson-Morley experiment the laboratory ap- 
paratus, an interferometer, represented the earth-bank of 
the ether-river. Actually, the interferometer was mounted 
on a stone floating in mercury to prevent vibration. A beam 
of light was split at a glass (the boat dock) which trans- 
mitted a Lucy Long half-beam in the direction of the earth’s 
motion, or against the hypothetical ether drift, and re- 
flected a Lucy Cross half-beam perpendicular to that mo- 
tion or drift. Each half-beam traveled the same distance 
to a mirror and back. 
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If the Lucy Cross came back to the glass ahead of the 
Lucy Long, the result would be evident to an experimenter 
looking through a telescope at the glass: there would be a 
shifting of black bands (interference fringes) as the inter- 
ferometer was rotated. Since the length of the course was 
merely a few dozen feet, the possible difference in time 
was but a slight fraction of a second. Yet the frequency of 
light waves is so high that this tiny interval could easily 
be detected. 

When everything was ready, and the beam was flashed, 
the expected shift of the black bands did not occur. In 
other words, the race between the Lucy Long and the 
Lucy Cross was practically a dead heat. Again and again 
the experiment was repeated. No matter how the inter- 
ferometer was rotated, the result remained negative. 

If the result had been positive, Michelson would have 
inferred that the earth was in absolute motion through a 
motionless ether. With the negative result, however, he did 
not infer the earth to be absolutely at rest in the ether. It 
was as hard to believe after Copernicus that the earth was 
at rest as it was hard to believe before Copernicus that the 
earth was in motion. 

If the earth were at rest in a calm ether sea, the other 
planets and the sun and the “fixed stars” would have to 
be moving through it and circling round the earth as in 
the Ptolemaic system. This appeared preposterous. So 
Michelson, and Hertz with him, decided that the ether in 
the neighborhood of the earth was completely dragged 
along by the earth. The ether sea was not calm after all, 
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but was stirred into vast whirlpools and eddies by the 
motion of heavenly bodies. This picturesque notion, how- 
ever, introduced difficulties into other physical theories. 

In 1895 G. F. Fitzgerald proposed a bold solution to 
accommodate both the calm ether sea and the constant 
velocity of light. Let the interferometer itself contract in 
the direction of the earth’s motion through the ether. In 
other words, let the measured distance of the arm between 
the glass and the forward mirror shrink just enough to 
compensate for the reduced speed of the beam that must 
buck the ether head-on. Having a shorter distance to cover, 
the slower beam will yet seem to have traveled as fast as 
its perpendicular sister. 

The “Fitzgerald contraction” was developed by Joseph 
Larmor and H. A. Lorentz according to the novel idea that 
matter as well as light is electromagnetic in structure. If all 
bodies, including measuring rods, are composed of particles 
bound together by electromagnetic forces, a rod may plausi- 
bly contract in the direction of its motion through an elec- 
tromagnetic ether. In bucking the ether, light becomes 
retarded and matter jammed. But matter is used to measure 
the velocity of light, which therefore appears to be constant. 

* * # 

In 1905 Einstein’s special theory of relativity explored 
the new world revealed by the Michelson-Morley experi- 
ment and its Fitzgerald-Lorentz interpretation. If the veloc- 
ity of light in vacuo is constant, while bodily intervals of 
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space and time (in rods and clocks, respectively) fluctuate 
with the velocity of the body relative to a stationary frame 
of reference, then Newton’s absolute space and time are 
experimentally meaningless. Einstein perceived that neither 
experiment nor mathematics called for the double assump- 
tion of a reduced speed of light and a privileged, or abso- 
lute, frame of reference known as the ether. In his special 
theory of relativity, enunciated in 1905, he therefore ac- 
cepted only two fundamental principles: the constant 
velocity of light in vacuo, and the postulate of Galileo and 
Newton whereby laws of nature are the same in all refer- 
ence frames, or coordinate systems, moving uniformly 
relative to each other. Said Einstein: 

There is no such thing as a “specially favored” (unique) co- 
ordinate system to occasion the introduction of the ether idea, 
and hence there can be no ether drift . . . Thus for a coordinate 
system moving with the earth the mirror system of Michelson 
and Morley is not shortened, but it is shortened for a coordinate 
system which is at rest relatively to the sun. 

From relativity combined with Newtonian mechanics 
the mass of a moving body was seen to vary with velocity, an 
observation already made experimentally by Walter Kauf- 
mann with electrons shot forth by radioactive atoms. Since 
velocity relates space and time intervals, length, time, and 
mass all change in relation to each other when a body is 
observed in relative uniform motion. If a clock, for example, 
were hurled through space at a very high speed, its rhythm 
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wouid be observed from a stationary point to slow down, 
its mass to increase, and its length to shorten in the direc- 
tion of motion. 

# # * 

Einstein further reasoned that simultaneity is relative to 
one’s point of view. It is meaningless, then, to say that events 
separate in space occur at the same time regardless of any 
observer. But two remote events, for instance, can properly 
be regarded as simultaneous when their light simulta- 
neously reaches an observer equidistant from both. This 
“relativity of simultaneity” was a contribution to the “space- 
time” idea of Hermann Minkowski who in 1908 declared: 

Henceforth space by itself and time by itself are doomed to 
fade away into mere shadows, and only a kind of union of the 
two will preserve an independent reality. ... Nobody has ever 
noticed a place except at a time, or a time except at a place. . . . 
A point of space at a point of time . . . I will call a world-point. 
# To avoid saying “matter” or “electricity” I will use . . . 
the word “substance.”. . . Then we obtain — as an image, so 
to speak, of the everlasting career of the substantial point— a 
curve in the world, a world-line. 

This “four-dimensional physics” (three dimensions of 
space, one of time) has two outstanding merits: it codifies 
Einstein’s conclusion that in actual motion, especially at 
very high speed, time and space intervals compensate each 
other; and it exhibits a formal correspondence to the fa- 
miliar three-dimensional continuum of Euclidean space. 
But Minkowski’s opposition of a “world-point” to a “sub- 
stantial point” is confusing and seems to indicate an uncriti- 
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cal acceptance of Newton’s dualism between an immaterial j 

world of space and time and a material world of substances. 

The Minkowski space-time continuum may be given a 
non-dualistic interpretation by abolishing the notion of a 
“substantial point” as opposed to a “world-point.” Space is 
the only substance, an active substance having time for its 
activity. It has two complementary aspects: a physical 
plurality of events (including bodies® and their physical 
space-time field); and a mathematical continuum of 
“world-points” (more suitably named “point-instants”) 
which function as the intersections of spatial time-streams, 
as the boundary mar\s of physical space-time events. Since 
these events can be expressed as space-time “intervals” be- 
tween point-instants in space, the colorful world of experi- 
ence may be scientifically grasped as relations between 
homogeneous and therefore mathematical entities. 

The physical world, in contrast with its interlocking 
mathematical realm, is a world of motion, a world of 
spatial durations; and the thing that moves and endures 
is not a “ substantial point” but unbounded substantial space. 

It moves internally as events between instantaneous motion- 
less points; that is, “point-instants,” or points of space at 
instants of time. There is no dualism here between space 
and matter. Strictly speaking, the two are the same. 

Through the non-corpuscular field fundamental space- 
matter expresses itself as corpuscular matter. 

The point-instant continuum through which space per- 
ceives itself as the world is the realm of mathematics, or 
logic, at once objective and mental. Kant’s principle of 
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order, or the mind, through which fundamental reality 
presents itself as the world of experience, is thus more 
sharply defined in mathematical physics as the point-instant 
continuum. In this view, neither dualistic nor deterministic, 
mind is the immaterial field of distinctions within the 
boundless material soul known as space. 

We may, if we like, assign the term ether to the physical 
space-time field which interacts with corpuscular matter. 
But absolute rest characterizes only the mathematical con- 
tinuum of point-instants by means of which relative motion 
may be observed. To avoid a dualism between the absolute 
rest of mathematics and the relative motion of physics we 
need a “third thing” underlying both. This need is fulfilled 
by a space possessing both mathematical and physical prop- 
erties, the indivisible material cause of organized matter and 
its physical space-time field including light and other elec- 
tromagnetic radiation. Since light is a part of the physical 
field supported by unbounded material space, it is space 
so conceived that supports light. 



CHAPTER FOURTEEN 


What Causes Motion ? 


In attempting to explain the motion of material bodies, 
Newton referred to four types of cause, each more or less 
directly connected with the body in motion. 

The most direct and obvious type was the “mutual con- 
tact” of particles in which each was impelled in a certain 
direction by the force of the other. With Democritus, the 
mutual contact of elementary bodies by their inherent mo- 
tion or force was the sole explanation for all the appearance 
and change of the universe. Galileo, Hobbes, and Boyle 
leaned heavily on this “efficient” type of cause; Newton 
followed them. 

Closely associated with the efficient type of cause was the 
“formal” type which Newton spoke of in terms of natural 
law. Bodily interaction was not capricious; it took place 
according to reliable patterns which could be discovered 
and expressed in mathematical formulas. In falling bodies, 
for example, mv-ft, where m is the mass, v the velocity, 
109 
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/ the constant gravitational force, and t the time. The gain 
in momentum, which is the product of the mass and the 
velocity change, is measured by the product of the force 
and the time. This mathematical type of explanation sprang 
from the work of the Pythagoreans, Plato, and the Acad- 
emy, and was stressed by Copernicus and Kepler. While 
Newton followed Kepler in accepting this formal causality, 
he properly declared that it was distinct from the efficient 
type. Gravity, for instance, is a general law derived from 
observation, and not an efficient cause. 

Less direct than efficient or formal causality was the 
“material” type of cause. Since there can be no motion 
without something that moves, the material from which 
that something originates must be a basic cause of motion. 
Newton was not content to suppose that “God in the be- 
ginning formed matter in solid . . . movable particles,” 
but went on to inquire out of what sort of matter God 
formed these particles. He .finally came to accept a plurality 
of “atoms” somewhat similar to those of Democritus. 

The least direct explanation of motion, in Newton’s view, 
was the “final” cause for which God created all bodies and 
set them in motion. With Newton, however, God himself 
was not the supreme final cause, as with Aristotle and 
Thomas Aquinas; there were several ultimate reasons for 
motion, including God’s dominion over creation, his care 
of human beings, and his astronomical glory. In addition, 
Newton accepted the well-known “final causes” of Aris- 
totle’s sub-lunar realm; that is, the natural “ends” for which 
things were made— the eye for seeing, the ear for hearing. 
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and so forth. Thus Newton employed for his “natural phi- 
losophy,” or physics, the same four types of cause that 
Aristotle had established. 

The material cause, in Aristotle’s words, is “that out of 
which a thing comes and which persists ... the bronze 
of the statue, the silver of the bowl.” 

The formal cause is that after which a thing is modeled— 
its “formula,” its “pattern,” its “archetype.” The formal 
statement or explanation of the octave, for example, is “the 
relation of 2 : 1 .” 

The efficient cause is “that from which the change first 
begins,” or “the primary source of the change or the coming 
to rest ... the man who gave advice ... the father of the 
child” 

The final cause is “that for the sake of which a thing is 
done.” It is the end or purpose of any action. When a man 
seeks health by taking long walks, for example, we say that 
“health is the cause of walking about.” 

These four causes, respectively, answer the questions, 
Whence? What? How? and Why? 

* * # 

Although Newton thought in terms of Aristotle’s four 
causes, his view developed in such a way as to make all the 
difference between modern science and the Aristotelianism 
of ancient and medieval times. In the Aristotelian view, 
the material cause was opposed to the other three, which 
were identified . The material acorn, for example, grew into 
the oak because the oak-form was both the end and the 
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immanent efficient cause of the acorn’s development. Inas- 
much as certain forms— God, celestial and human intellects 
—could exist without matter, while matter could not exist 
without form, matter in the ancient and medieval view 
was a dependent and doubtful entity. 

In the Newtonian view, on the contrary, final causes were 
opposed to the other combined three. Every material par- 
ticle, for example, was supposed to exert a mathematical 
force— a formal and efficient influence— on every other par- 
ticle. That is, every particle had material, formal, and effi- 
cient properties. Inasmuch as particles could exist without 
“final causes” (such as the seeing of a rainbow or the hear- 
ing of music) while final causes could not exist without 
particles, final causes in the modern view were dependent 
and doubtful entities. 

When we recall how carefully Newton distinguished be- 
tween the formal and the efficient cause, and between both 
and the material cause, we may wonder how his followers 
could so easily lump them together. He never for a moment 
supposed that brute matter could of itself “operate upon 
and affect other matter,” and warned his friend Bentley 
against the view of “innate gravity.” He moreover de- 
nounced as unexperimental the Aristotelian assumption 
that natural laws were efficient causes. Nevertheless, his 
language at times— and at most significant times— sug- 
gested a union of material, efficient, and formal causation. 

Consider, for instance, his celebrated law of gravitation. 
“Every particle of matter in the universe attracts every 
other particle with a force that varies directly as the product 



What Causes Motion? 113 

of the masses and inversely as the square of the distance.” 
Here matter exerts force, and is thus an efficient cause; and 
the force it exerts is formal— namely, the law of gravitation 
itself. The universal effort of matter, then, is natural law: 
efficient, material, and formal causality are practically the 
same. With this conception and language to guide them, 
Newton’s followers quite naturally developed the classical 
mechanical view. /V 

In the light of Newton’s explanatory remarks, the gravita- 
tion hypothesis might have been re-phrased to read, “Every 
particle of matter in the universe moves, if unimpeded, to- 
ward every other particle according to a law in which force 
varies directly as the product of the masses and inversely 
as the square of the distance.” But the same view of the 
world — the Stoic view promoted by Robert Boyle — that led 
Newton to phrase his laws in terms of material forces kept 
his followers content with such phrasing. 

Ancient idealism was dualistic because it opposed ma- 
terial cause to efficient finality. Early modern “materialism” 
was dualistic because it opposed finality to efficient material 
bodies. To achieve non-dualism we must somehow identify 
material, efficient, and final causality. Form cannot exist by 
itself and so must be merely the abstract orderly aspect of 
this one cause. Though the early moderns were correct in 
considering form a relation, or law, instead of a final effi- 
cient cause, as with Aristotle, they failed to understand ma- 
terial and final causality. 

The mechanical view became refined during the two hun- 
dred years following the Principia, but its philosophy re- 
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mained much the same. Motion had to be caused by material 
particles; for there was nothing else in the universe except 
space and time, and these were supposedly mere schemes 
of measurement. Elementary particles collectively were the 
material cause from which everything observable came into 
existence; they were the only efficient causes, or actors; and 
their behavior constituted all qualities, forms, and laws. 
When viewed together they appeared as a law-giving Fate. 

The publication in 1873 of Maxwell’s Treatise on Elec- 
tricity and Magnetism marked the dawn of a new point 
of view with regard to the cause of motion. Since the field 
of electromagnetic forces was recognized to be a real ex- 
panse alongside of “matter,” motion could be explained by 
waves and particles in a physical space. 

We may thus think of space itself as the universal material 
and efficient cause acting through field as well as through 
“matter.” If we could think of space as also the world’s 
final cause, we should have a scientific monism in which 
space would be the material, efficient, and final cause of all 
motion, the encompassing ground of changing and relative 
world-forms. This leads us to consider the universal tend- 
ency of things as indicated by thermodynamics. 


CHAPTER FIFTEEN 


■ A 

Time is a Physical Process 


A he two great laws of thermodynamics formulated in the 
nineteenth century concerned the conservation and the 
degradation of energy. The “conservation of energy” fol- 
lowed upon the “conservation of mass” and the “conserva- 
tion of matter” affirmed by classical science. The “con- 
servation of matter” meant the persistence of material 
particles, a notion derived from Democritus; but the “con- 
servation of energy” embraced wave motion as well as ma- 
terial particles. 

Late in the nineteenth century the different kinds of 
energy were classified as mechanical, electrical, chemical, 
and radiant — with light and heat waves regarded as forms 
of radiant energy. All forms were recognized to be modes 
of motion. It was held that energy was “neither created nor 
destroyed by transformation from one form to another.” 
Hence the total amount of energy in an isolated or closed 
system remained constant. As elementary material parti- 
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cles were eternal and indestructible, so the quantity of 

energy in the universe was immutable. 

While the “conservation of energy” was being estab- 
lished, another investigation was formulating the “degrada- 
tion of energy,” also known as “increase of entropy.” In 
1824 Sadi Carnot pointed out that a heat engine can trans- 
form heat into work only through a drop in temperature. 
For the engine tomin, heat must pass from the source of 
heat to the condenser; the hot body becomes colder, and 
the cold body hotter. 

Building on Carnot’s researches, Rudolph Clausius dis- 
covered that the flow of heat is irreversible. An engine may 
transform the whole of a given quantity of work into heat, 
but it cannot transform the whole of a given quantity of 
heat into work. Since the flow of heat energy doing 
work is irreversible, it tends to become less available 
for the performance of useful work. Clausius expressed this 
tendency as an increase in the “entropy,” or the ratio of 
useless to useful energy. 

# # * 

By the rigorous mathematical work of Clausius, Helm- 
holtz, and William Thomson, the subject of thermody- 
namics was Organized with “conservation of energy” as 
its first law and “degradation of energy” as its second. If 
we divide the total quantity of energy into what is avail- 
able and what is unavailable for work, we may know by 
the first law that the sum of both quantities is constant, 
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and by the second law that the available quantity is de- 
creasing while the unavailable quantity is increasing. The 
law of increasing entropy does not conflict with the law 
of energy conservation. In quantity the energy is conserved; 
it is solely in quality, or in ability to perform useful work, 
that energy becomes progressively degraded. 

Mechanical and electrical forms of energy are high in 
availability; chemical energy is medium; light and heat 
forms are low. Cold bodies are lower in the scale than hot 
ones. But a cold body near a hot one supplies the difference 
in temperature required for doing work. The limit of degra- 
dation is a state of uniformity, equilibrium, or homogeneity 
between a given body and its environment . 

Building on Clausius’ kinetic theory of matter and C. F. 
Gauss’ work in probability, Clerk Maxwell and Ludwig 
Boltzmann devised a statistical form of kinetic theory ac- 
cording to which particles, moving at first with various 
speeds and subject to chance collisions, tend toward a ve- 
locity distribution in which a few move very swiftly and a 
few very slowly, but most at a moderate and almost uni- 
form velocity. This tendency was investigated by Boltz- 
mann and Watson, who proved it equivalent to an increase 
in entropy. 

The state of maximum entropy has been loosely de- 
scribed as a motionless state in which things formerly 
“wound up” have “run down ” This description is suffi- 
ciently true if confined to clocks, steam engines, living 
bodies, and other structures composed of molecules. But 
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die molecules themselves are not supposed to be motion- 
less in the final state. They continue to move, collide, exert 
force, rebound, change their speed and direction. There 
is never complete uniformity of motion, since a few mole- 
cules will always be moving very slowly and a few very 
swiftly. 

Closely connected with the picture of a motionless state 
is the idea of a cold or heatless condition. This description, 
again, is roughly true, inasmuch as the areas usually called 
hot are far less extensive than the areas regarded as cold. 
Hence an equilibrium or adjustment between the two will 
greatly pull down the temperature of what is “hot” while 
only slightly raising the temperature of what is “cold.” 
Strictly speaking, however, the total amount of heat re- 
mains the same. The system as a whole does not get colder 
any more than it loses motion or energy. The second law 
of thermodynamics does not abolish the first. 

Finally, increase of entropy is often described as a move- 
ment from order to disorder, or from organization to dis- 
organization. Eddington says, for example, “We put partly 
disorganized energy into a steam engine, and draw it out 
again partly as fully organized energy of motion of massive 
bodies and partly as heat-energy in a state of still worse 
disorganization.” The molecules, no doubt, move toward 
a state in which they are less organized for doing work 
at man’s behest. But they are more fully prepared for their 
own stable adjustment. There is still order, but the order 
is more uniform or decentralized. In sum, the thermo - 
dynamic process is a movement from heterogeneity to 
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homogeneity, from an unbalanced to a balanced condition, 
from the unlike to the like. 

* * # 

By numerous speculative thinkers the statistical law of 
increase in entropy has been applied to the entire cosmic 
universe, which is consequently regarded as moving toward 
a state of complete and final equilibrium. Collisions and 
contractions of celestial bodies, large and small, trans- 
form mechanical energy into heat. All heat tends to diffuse 
by conduction, convection, or radiation. Through radiation 
thermal energy is absorbed by the farthest material bodies, 
where adjustments are made and molecules tend to move 
with uniform velocities. In sum, the physical universe tends 
to become finely divided, spread out, and evenly balanced. 

A naive interpretation of this tendency is to regard the 
entire universe as a mechanism which at a certain future 
time will run down. The universe thus endures for a single 
finite stretch of time. Before that time there was — what ? 
After that time there will be-— what? These and other ques- 
tions confront the rather lazy assumption that the universe 
is like a clock in being composed of a limited number of 
molecules working together for a limited time. 

A rival interpretation assumes that the time in which 
the molecules work together is unlimited. After the uni- 
versal mechanism runs down, the molecules somehow keep 
on cooperating, with the result that another universe be- 
comes wound up. The complete cycle can then be repeated 
for an indefinite number of times. The wind-up phases 
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of the endless rhythmic process may be ascribed either to 
intelligence, as in Maxwell’s “daemon” picture, or to 
chance, according to an idea of Henri Poincare. 

This interpretation assumes a limited number of mole- 
cules or other physical events combining, separating, and re- 
combining in unlimited time. But see what happens. While 
the number of possible combinations is very large, it can- 
not be as large as« the number of time-periods, for time is 
infinite. Hence a time will come when any given combina- 
tion will be repeated. The same combination, in unlimited 
time, will be repeated an infinite number of times. In sum, 
we shall have an infinite number of identical universes. 

This monstrous result springs from a dualism between 
time and physical events, a dualism which can be over- 
come by assuming an elementary physical event to be an 
elementary period of time. Thus time itself is physical; it 
is unbounded material space distinguished into irreversible 
unceasing progressions of physical events. These space- 
time events are infinite in number because they belong to 
infinite time. 

Time and space are not two things, for time is the very 
activity of space. Through physical time a “world” — a 
given astronomical body or system — emerges and later 
merges within the spatial whole of which it is an expres- 
sion. It emerges through highly available energy in a sharp 
disequilibrium of motion; it merges through almost un- 
available energy. The amount of energy remains the same 
throughout the entire process. 

As the basic substance within which the cosmos arises, 
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space is the boundless “material cause” of any world. As 
the unmovable end within which it subsides, space is the 
world’s “final cause.” As the indivisible mover underlying 
all transformations, space is the world’s “efficient cause.” 
It is a material final actor, a boundless unmoved mover. 

The difference between Aristotle’s unmoved mover and 
space so conceived is that space is the material cause, as 
well as the efficient and final cause, of the universe. Aristo- 
tle’s unmoved mover was a motionless independent form; 
the space here depicted is a moving indivisible matter. It 
is unmoved, but it moves in the sense of acting, or causing 
motion from within. It moves not as a whole, but in and 
through its distinguishable energetic modes which are at 
once spatial durations and physical items. While Aristotle 
believed the universe to be moving toward a formal-effi- 
cient-final cause, the modern man may consider the uni- 
verse to he moving both from and toward , and also within > 
a material-efficient-final cause. 

Through the law of increasing entropy we can under- 
stand time’s direction; through wave mechanics we shall 
come to the spatial meaning of the future, the present, and 
the past, involving time’s real duration and rhythmic suc- 
cession. 



CHAPTER SIXTEEN 


Revolution by Wave Mechanics 


JLhe solid atom concept of Dalton, derived from Newton 
and Democritus, was taken to be scientific bedrock until 
the study of electrical phenomena in liquids (electrolysis), 
in gases (luminous discharge), and in solids (spectrum 
analysis) converged to establish the existence of the elec- 
tron instead of the atom as the most elementary particle. 
Since the electron sped through a discharge tube from the 
negative to the positive electrode, it was considered a unit 
of negative electricity. But how was it balanced inside the 
atom? The situation remained unclear until 1911 when 
Lord Rutherford, building on the work of Thomson, 
Lenard, and Nagaoka, depicted the atom as a tiny solar 
system. 

Around a positive nucleus revolved negative electrons 
in “empty space.” The empty spaces of the atom were rela- 
tively as large as the empty spaces of the sky. Most of the 
mass was concentrated in the nucleus whose charge was 
122 
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equal and opposite to that of all the electrons together. | 

The hydrogen atom was the simplest. It consisted of one J 

electron (negative) revolving about one “proton” (posh J 

tive) as its nucleus. Other atoms were more complex struc- | 

tures built up out of protons and electrons. Thus the entire 
universe was reduced to nothing but two kinds of particles 
in their various manifold relations. All the electrons were § 

exactly alike; all the protons were exactly alike. Protons 
and electrons, furthermore, were like each other in having 
the same quantity of electric charge. They differed only in 
mass and in the “sign” of their charge. j| 

This beautiful theory, which marked a climax in the 
electrical treatment of Dalton’s chemical atom, was still 
Newtonian. The familiar atom, to be sure, had been broken 
down into component parts which were either “right- M 

handed” or “left-handed” electrically; but the notion re- |f 

mained that particles were fundamental. Protons and 
electrons were now the elementary solid corpuscles of New- 
ton, the indestructible particles of Democritus. And all of 
them moved in “empty space” according to “natural law.” |t 

Even while Rutherford’s atom was being established, 
however, the trend of physics was about to reveal its limi- 
tations. A field concept was required for the structure of 
the chemical atom as for larger masses. Again, as in Max- 
well’s time, it had to be realized “that it is not the charges 
nor the particles but the field in the space between the 
charges and particles which is essential for the description 
of physical phenomena.” 

The new movement began in 1901 when Max Planck, 
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investigating the character of radiation inside an enclosed 
cavity, reached the conclusion that a bound electron, in- 
stead of radiating energy while it oscillates, radiates only 
when it accumulates sufficient energy to discharge in a 
“packet,” or quantum. In other words, the energy emitted 
by an electron does not vary continuously as previously 
assumed; it varies discontinuously. 

The energy comes out in gushes of one or more quanta. 
A quantum of energy, however, is not a fixed amount, not 
a “constant.” It varies with the frequency of oscillation: 
the higher the frequency, the greater the energy. The ratio 
of energy to frequency is a constant— very small, since the 
energy of a tiny vibrator is low, and the frequency of radia- 
tion is high. This constant, named h, is a quantum of 
action. 

The “action” concept had been developed by Mauper- 
tuis, Euler, Lagrange, and Hamilton. To Planck, it meant 
the product of energy and time— the energy of one pulse or 
period multiplied by the time it takes to pass a given point. 
The more energy a quantum of action possesses, the shorter 
will be its duration. 

Einstein, who had collaborated with Planck, suggested 
in 1905 that a quantum of energy retains its identity 
throughout its journey in space from the instant of emis- 
sion to the instant of absorption. Einstein's quantum of 
radiation was thus reminiscent of both the corpuscular 
theory of Newton and the wave theory of Huvgens: it 
combined the discontinuity of a corpuscle with the fre- 
quency characteristic of a wave. 
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The organic connection between “matter” and radiation 
found in the quantum theory was supported by Einstein’s 
discovery that mass and energy have a constant ratio — a 
law which he called the “inertia of energy.” Thus energy 
and mass are virtually equivalent, and “conservation of 
mass” becomes fused with “conservation of energy.” Mass, 
then, is nothing but energy in concentrated form. 

In 1913 Niels Bohr adjusted Rutherford’s planetary atom 
to the quantum theory by introducing discontinuity into 
the behavior of the revolving electrons. The infinite num- 
ber of orbits in which an electron might revolve were 
restricted to only a few. At the innermost orbit the action 
would be one quantum, or h; at the next orbit, two quanta, 
or ih; and so on. When an atom becomes “excited” 
through a molecular, atomic, or electronic collision, or 
through the absorption of radiant energy, an electron has 
jumped to an “unstable” outer orbit. It regains its “normal” 
state, with the electron back in its “fundamental” inner 
orbit, through radiating energy in quantum form. 

* * # 

By the ’twenties, the quantum theory had become recog- 
nized. It stressed the corpuscular nature of radiation. Yet 
the wave theory was not dead. Interference bands were 
still seen where two light rays of different length were 
made to converge; and diffraction patterns from starlight 
still covered the telescope mirror. If light comes in quanta, 
particles, or “photons,” it comes also in wave-trains at least 
wide enough to fill a telescope. Moreover, Bohr’s corpuscu- 
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lar atomic model broke down when applied to the more 
complex atoms. There was need for a new theory of radia- 
tion and “matter.” 

In 1924 Prince Louis de Broglie framed a bold theory 
of wave mechanics. We must admit, said he, that radiation 
has properties of both waves and particles; let us generalize 
and assume that “matter” has properties of both particles 
and waves. We may then suppose, he continued, that a 
particle in either radiation or “matter” is a packet of waves 
in space, a region of wave coalescence, a “storm center” 
with a velocity different from that of the wave disturbance. 
A packet of light waves is a photon; a packet of matter 
waves, an electron. De Broglie thus transformed classical 
mechanics into a pure field theory embracing wave 
mechanics. 

Such a revolutionary idea, however attractive, could not 
be established unless it were strongly supported by ex- 
periment. Two experimental studies, the results of which 
were published in 1927, have been recognized to confirm 
the general idea of material waves. Davisson and Germer 
of the Bell Telephone Laboratories showed that a beam of 
electrons could be reflected from the face of a polished 
crystal of nickel, copper, silver, gold, or tungsten in such 
a way as to form diffraction rings, which are characteristic 
of wave systems. 

In the second study G. P. Thomson of Cambridge, Eng- 
land, son of J. J. Thomson, obtained similar diffraction 
patterns on a photographic plate by shooting a stream of 
electrons through a very thin film of gold. The film had 
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to be so thin that an electron was not likely to strike more 
than one of the tiny crystals. Thomson’s procedure has 
been varied by using films of different metals, and by em- 
ploying protons and atoms as “projectiles.” Each so-called 
projectile behaved like a wave-train. And the wave-lengths 
of these material waves agreed with the values predicted by 
de Broglie. 

* # ^ 

Erwin Schrodinger developed and systematized wave 
mechanics. In 1926 he published what is known as the 
Schrodinger wave equation, “a calculus which enabled him 
to transform the well-known particle equations to the cor- 
responding equations of the wave motion, to transform 
classical mechanics into wave mechanics.” Many deduc- 
tions from the equation, concerned chiefly with spectra 
details, have been found to accord with the facts. Where 
the original Bohr atom of revolving particles broke down, 
the Schrodinger atom of wave systems has been able to 
offer the correct number of frequencies to explain spectra 
phenomena. 

In Schrodinger’s view the substantial space which car- 
ries the primordial wave disturbance is a “dispersive 
medium,” as glass is to light— that is, the waves do not all 
travel with the same speed. Like ripples in water, their 
velocity — or rather, momentum — depends on their wave- 
length or period: the shorter the period, the greater the 
momentum. And the greater the momentum, the greater 
the energy of the wave. The product of this energy by the 
time of the period is Planck’s constant h. 
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The material waves are reckoned to oscillate about a 
million times faster than light waves. Through their con- 
vergence and coalescence a disturbed region is created 
which is large compared to the individual waves, but 
microscopic from the human point of view. This disturbed 
region is a material particle. Light occurs through the 
selective coalescence of material waves. As two sounds of 
nearly the same pitch produce “beats” of lower pitch than 
either — the interference of carrier waves from two broad- 
casting stations, for example, resulting in the familiar radio 
shriek— so two sets of atomic waves of approximate fre- 
quency may produce lower frequency waves, or beats, 
which appear as light. Radiation is absorbed and emitted 
only in quanta for the same reason that a vibrating violin 
or piano string must have a whole number of nodes. 

Newton’s corpuscular theory of matter, like his cor- 
puscular theory of light, works well enough for “molar,” 
or “macroscopic,” things— that is, for ordinary large bodies 
—but must yield to the wave theory when refined, or 
“microscopic,” measurements are required. The old mech- 
anics will do, says Schrodinger, “until the entire mechanical 
system is comparable in its extension with the wave-lengths 
of ‘material waves.’ ” 

# # # 

In , 1927 Werner Heisenberg discovered that when the 
position of an electron is observed, the material waves con- 
dense into a packet; the more precise the observation, the 
smaller the packet will become. Apparently the electron 
as a definite thing having position is practically brought 
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into being by the experimenter’s attempt to observe its 
position. The size of the electron, declares Heisenberg, 
“depends on the experiment being performed.” After the 
observation has been made, the electron will spread out 
with the packet and become diffused in space as before. 
Hence a factual statement about the electron’s position 
represents what was the electron’s position. 

Heisenberg discovered furthermore that when he ap- 
proached exactness in the determination of a particle’s 
position, he became less exact in determining its velocity 
or momentum; and the better he could measure its mo- 
mentum, the more diffuse became its position. This dis- 
covery he expressed as the principle of “indeterminacy.” 
It is also known as the principle of “uncertainty.” Niels 
Bohr developed it into the principle of “complementarity.” 
The indeterminacy of position, multiplied by the inde- 
terminacy of momentum, is equivalent to the quantum of 
action h. 

This law has nothing to do with human errors of observa- 
tion; it concerns changes made in the wave field by the 
measuring operation itself. If an electron is to be detected, 
it must be made to indicate its presence by interaction with 
at least a single quantum of light. But this interaction is 
enough to disturb the electron’s momentum and position. 
The indeterminacy of position can be reduced by using 
light of shorter wave-length; but the greater energy of this 
light tends to increase the electron’s momentum. Particle 
and wave, declares Bohr, are different aspects of the same 
underlying reality. The position and the momentum of a 
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particle can be inferred, but they cannot be measured di- 
rectly at one and the same time. 

We are not justified in assuming that electrons or pho- 
tons fly through the field from one body to another; the 
transition must presumably be made in the form of waves. 
Thus Oscar K. Rice declares, with regard to photons and 
light waves, “Those experiments which require the wave 
picture involve the propagation of light, while the corpus- 
cular theory is necessary to treat those which involve trans- 
fers of energy to individual electrons or atoms.” And G. 
K. T. Conn declares, with regard to electrons and material 
waves, “Nothing has indicated that the electron is a parti- 
cle and a wave; an electron is an electron. To follow its 
career, at times we must picture it as a particle, at other 
times as a wave; at no instant does it exhibit both properties. 
Where it will land is controlled by a wave mechanics; 
when it lands, it lands as a particle.” 



CHAPTER SEVENTEEN 


Time is Spatial Activity 


Space, we have seen, can be regarded as the one substance 
underlying the manifold universe, as the cause (at once 
material, efficient, and final) of all bodily motion. Time 
can be considered a physical process having direction; it 
tends toward increasing entropy. The study of wave 
mechanics has prepared us to understand time as spatial 
activity in its three phases of the future, the past, and the 
present. 

According to wave mechanics, an electron or a photon 
travels as a wave in the field, but arrives as a particle. This 
suggests three aspects of active material space: the field, 
the particle, and the dynamic transition between them. 
Though a particle is now believed to be a condensed form 
of wave motion, it is distinguished from the field by its 
angular momentum, or spin. Thus a particle has rhythm, 
while field waves have non-rhythmic, or steady, periodicity. 
“If we want to understand light in itself,” says Bertrand 
131 
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Russell, “we ought to let our axes travel with it. In that 
case, its periodicity is spatial . . . it is like that o£ corru- 
gated iron. From the standpoint of light itself, each part 
of a light-wave is a steady event.” The transition between 
field-motion and particle-motion is either an emerging of 
the particle out of the field or a merging of the particle 
into the field. In this transition space transforms itself, 
through its activity (or time), from one type of event into 
another; now it creates, and now it destroys, the particle- 
form known as corpuscular matter. 

Since the particle is an actual thing of which the field 
is the potential, and since what is actual has been created 
and is past, while what is potential is still the future, we 
may say that the particle form of motion is past time, and 
the field form of motion, whether of material or electro- 
magnetic waves, is future time. The transition between 
field and particle will then be present time. Since entropy 
increases from material wave to particle, and from parti- 
cle to electromagnetic wave, we may say that universal 
motion, or time, proceeds from future to future through the 
dynamic present and the rhythmic past. 

This view, of course, affirms the spatial nature of time. 
Real time is real space’s activity, or spontaneous primordial 
motion. Space’s motion is in wave-form the future, in par- 
ticle-form the past, and in the transition between them die 
present. The substance of all motion, and of any form, is 
material space. 

According to classical mechanics, one could calculate 
in advance the movements of a particle from place to place 
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for all future time if he knew its laws of interaction and 
its position, velocity, and mass at a given instant. In the 
light of Heisenberg’s principle of indeterminacy, however, 
it is dear that velocity or momentum cannot be included 
with position in the state of a particle at a given instant. 
Only through an interval between two separate instan- 
taneous positions can there be any momentum at all. Con- 
sequently the present, which is time-mption of transition 
between field and particle, must not be conceived as an 
instant; it is a real duration of time, or primordial spatial 
movement, between two instantaneous points. There is 
no dualism here between space and time, for the duration 
of time between two points of space is the movement of 
space itself. 

The future, then, is separated from the past not by an 
instant but by a dynamic, indeterminate, and often crea- 
tive movement of the world’s boundless eternal cause. This 
conclusion effectively undermines the old deterministic 
law of causality which saw the present state of the universe 
as the effect of its past and the cause of its future. The 
present state of the universe, we should say, is indeter- 
minate. Only the past is determined. The recent past is 
the effect of both former past and future operating through 
the dynamic present. Even so, the past is not fixed; it is 
continually built up and torn down through its interaction, 
or “transaction,” with the future. 

The discovery that time has duration dispels the paradox 
common to Zeno of Elea and Newtonian mechanists that 
neither motion nor time can really exist because time is a 
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series of non-temporal instants. Another and more popular 
misconception is that only the present exists, because the 
future has not yet arrived, while the past is forever gone. 
But if time is spatial, the future does exist as the field; the 
past, as corpuscular matter. 

The actuality of the past may lead us to suppose that 
the future also is actual. “If I can see objects a mile away,” 
says G. P. Congep, “and my dog can see objects only at 
a hundred yards, then what I now see at a distance of a 
mile is for my dog in a sense future.” To some, this might 
suggest a more general situation in which God now per- 
ceives far from the earth what is future for man. But a 
God who is boundless material space has no privileged or 
absolute point of view; his perceptions have to occur 
through the totality of viewpoints throughout the universe. 
Hence there is no one absolute present, but many relative 
presents . From the earth God sees no further than man 
sees; in fact, man’s perception is God’s best earthly per- 
ception. Hence we are not justified in regarding the future 
as actual. The future is the field; the potentiality, or existent 
possibility, of corpuscular matter. 

mm* 

If time had direction and duration only, it would have 
a non-pulsating flow like a stream of oil. The pulsating, 
or periodic, character of the past gives time succession as 
well as duration. Says }. Alexander Gunn in The Problem 
of Time: “Apart from succession, time cannot be experi- 
enced, conceived, or imagined, for time is bound up with 
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the succession of events. * * * All time is not ‘given’ at 
once, for the essential feature of the time-order lies precisely 
in its succession.” Succession, however, does not pertain to 
the future. Mere possibilities are not actualities occurring 
one after another behind the scenes. They have no suc- 
cession until they pass from the future into die past through 
the present. # 

Since Democritus offered past materials as the original 
cause of the world, the assumption became traditional 
(some hold it today) that causality proceeds inexorably 
from past to future. Aristotle opposed this with a theory 
—to which his notion of eternal forms was not essential — 
in which things begin in the present through the appear- 
ance of material productive space in one form after another. 
In his “Confessions” F. J. E. Woodbridge has written of 
Aristotle: 

He tells me that A is the cause of B, and B the cause of C, 
and so on forever, but that B is not the cause of C because A is 
the cause of B; and the weight of an infinite series is lifted from 
my mind forever. Everything begins when it does, and there 
is no need to search the past for a first cause or origin of things. 
Existence begins now fully as much as it ever began. 

In Aristotle’s theory of production, “first matter” is never 
produced or created. It is productive space, a permanent 
principle persisting through change of form. In fine or 
useful art, for example, the potential intended form be- 
comes actual at the completion of a given process. Thus the 
form of a particular house comes into existence instan- 
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taneously with the last contact of tile with tile. But the 
process through which the spatial material cause assumes 
any form is a temporal “becoming.” 

Motion, according to Aristotle, is this enduring produc- 
tive process: “the actualization of the potential.” Motion 
is continuous because it flows in continuous material space; 
and time itself is nothing but motion numbered into in - 
tervals between “nows!’ 

While time is real motion-— according to Aristotle— and 
not a mere series of instants, it depends on these moments 
as the line does on points for its “division” into parts. Point 
cannot touch point nor moment touch moment, for there 
is a line (or space interval) between any two points and a 
duration (or time interval) between any two moments, 
however close together they may be. Time is infinite with 
respect to division and addition as well. Yet it cannot exist 
as an infinite whole, since its parts are successive and do 
not co-exist. It is therefore potentially, not actually, infinite: 
its movements never fail in the generation, growth, or 
destruction of forms. 

In any case, a non-dualistic view should recognize that 
time is not one course but many. Actual events begin in 
the present; but such a present occurs throughout bound- 
less space wherever the steady future swirls into the rhyth- 
mic past. The irreversible movement of time proceeds not 
from one past to one future, but through many presents 
from future to past and around and from past to future. 
The movement is irreversible because the future from 
which the corpuscular past emerges is the less stable field 
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of material waves, while the future into which the past 
radiates is the more stable field of electromagnetic waves. 
Underlying every time-cycle is indivisible material space, 
the one eternal beginning and end which operates in every 
emerging or merging. 


CHAPTER EIGHTEEN 


Gravitation : Impulse toward Harmony 


After the special theory of relativity had been established, 
Einstein was moved by the scientific spirit toward gener- 
alization. Relativity theory had been restricted to bodies 
in relative uniform motion, such as a railway train moving 
with constant velocity over die tracks. Perhaps it could 
now be extended to bodies in relative non-uniform motion, 
such as a railway train pulling out of a station with ac- 
celerated velocity, or a stone falling freely toward the earth 
in gravitational acceleration, or a house on the rotating 
earth undergoing acceleration toward the earth’s axis. 
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In these cases, however, motion seemed “in all common- 
sense” to be absolute. How could an accelerating train be 
considered at rest when a passenger could actually feel the 
increased pressure of the chair against his back ? How could 
the earth be regarded as falling toward the stone? How, 
finally, could the universe of fixed stars be supposed to 
rotate about a house on the earth? 

Einstein reflected that scientists before Copernicus did 
explain mathematically the rotation of the “fixed stars” 
about the earth; that Newtonians admitted some motion 
of the earth toward the stone; and that the pressure we 
feel behind us when a train is picking up speed is not es- 
sentially different from the pressure we feel beneath us 
when we give way to gravitation and sit down. 

These reflections were not entirely new. Even Newton 
had recognized the equivalence of weight, or gravitational 
mass, and inertia, or the mass resisting acceleration. But 
Ebstein dared to thbk that “the same quality of a body 
manifests itself accordmg to circumstances as ‘inertia 5 or 
as ‘weight. 5 55 The question of weight or inertia depended 
solely on one’s pobt of view. From the sun’s viewpoint 
the earth’s centrifugal force might be ascribed to its iner- 
tial rotation; but from the standpoint of the earth regarded 
as motionless the same force might be thought of, novelly, 
as an outward weight due to a gravitational field operat- 
bg beyond the earth. 

The question now arose whether any existing body was 
no [ m a gravitational field. Was there any place b the 
universe where gravitation was so weak as to have no b- 
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fluence at all ? The answer was necessarily in the negative. 
Only at an infinite — or meaningless — distance from a ma- 
terial body would gravitational influence be entirely ab- 
sent. Hence the “inertial system” of Galileo, Newton, and 
the special theory of relativity did not actually exist: there 
was no material frame of reference relative to which a 
body could move in strictly uniform motion. 

Thus the concept of uniform motion was merely ap- 
proximate — applying to situations in which gravitation, 
for practical purposes, could be disregarded. As Newtonian 
law became a limiting case of the special theory of rela- 
tivity, so this restricted theory became a limiting case of 
the general theory, which holds for all frames of reference. 

According to general relativity, every motion in the 
universe must be considered to curve. A beam of light 
flashed horizontally inside a freely falling elevator cage 
would appear to the passengers (if its path could be finely 
perceived) to curve slightly upward. The further the light 
traveled across the space of the accelerated vehicle, the 
more quickly would it approach the ceiling, for the cage 
would be moving downward faster and faster. The beam 
of light would assume the curve of gravitational accelera- 
tion. But gravitation operates more or less intensely 
throughout the universe. Hence every light-beam, ma- 
terial wave-train, or particle-motion is more or less curved. 
A body moves in a curve determined by all the masses of 
the universe. As a “straight line” is only part of a curve, 
so a body’s “inertia” is only part of a universal system of 
gravitation. 
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Once Einstein reached this position on gravitation, he 
was compelled to proceed a step further. Relative uniform 
motion can be measured by Cartesian coordinates accord- 
ing to Euclidean geometry. But relative accelerated motion 
requires a geometry in which the coordinates may be 
curved in any or almost any manner. Such a system of 
measurement was invented by C. F. Gauss in the early 
nineteenth century and developed by G. F. B. Riemann. 
With Gaussian coordinates, curves are measured not by a 
repetition of unit distances referred to a frame of refer- 
ence, but merely by the number of coordinates and the 
type of field structure to which they belong. The system 
of latitude and longitude on the earth’s globe is an example 
of Gaussian coordinates. “Everyone knows,” says Einstein, 
“that from o° to io° longitude on the equator is not the 
same distance as from o° to io° longitude near the north 
pole. But every navigator knows how to judge the distance 
between two such points on our earth because he knows 
its geometrical properties.” 

All space-time events are now seen to be Riemannian 
curves measured by the purely ordinal relations of Gaus- 
sian coordinates. Particles move in the curved physical 
field, according to the time-law of “least action,” along 
natural paths, or routes, called “geodesics.” A geodesic is 
thus the “straightest path,” the “smoothest curve,” or the 
“shortest route” (an extremum) in the space-time world. 
The “straightest path” in the Alps, of course, is not deter- 
mined by a straight line on the map. The elliptical path 
of the earth is the smoothest curve the earth can take in 
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relation to its fellow planets, the sun, and all other masses 
in the universe. Thus the earth does not obey specific gravi- 
tational forces, as in Newton’s theory; it rather settles to 
a line of action through universal adjustment. 

In the new theory, Bertrand Russell remarks, “a planet 
... is moving freely, whereas in the old theory it was 
subject to a central force directed towards the sun. . . . In 
the old theory, the sun was like a despotic government, 
emitting decrees from the metropolis; in the new, the solar 
system is like the society of Kropotkin’s dreams, in which 
everybody does what he prefers at each moment, and the 
result is perfect order.” 

As Planck’s quantum theory both depended upon and 
vitalized the mathematical concept of “least action” devel- 
oped by Maupertuis, Euler, Lagrange, and Hamilton, so 
Einstein’s general theory of relativity utilized the inven- 
tive geometrical work of Gauss, Riemann, and Minkowski. 
Quanta and relativity are connected by the principle of 
least action. In quantum theory “action” is the product of 
energy and time, while in general relativity a body moves 
in such a way that its “action,” as measured by time, is a 
minimum. “Think of the actual path of the moon,” says 
Herbert Dingle, “as being that in which it can cover the 
greatest spatial distance in the shortest time.” 

A body’s “least action,” as Helmholtz has shown, is also 
the greatest action possible under the circumstances. The 
moon does not choose to act in a small way; it is constrained 
into least action by surrounding masses. “The supposed 
‘least action,’ ” says Edmund Noble in Purposive Evolution, 
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is “really nothing more than compliance with the con- 
ditions which make it inevitable that . . . the object mov- 
ing shall move away from the direction of greatest towards 
the direction of least stress.” 

There is no saving of motion by the individual body. On 
the contrary, “the economy denied to the individual object 
is secured by the system, as suggested by Wilhelm Ost- 
wald’s definition erf least action as action taking place in 
such a way that ‘existing configurations suffer the least 
possible disturbance.’ The disturber in a crowd . . . may 
save no energy . . . but the crowd economizes power by 
eliminating the disturbance. ... It is an economizing 
process by which the universe eliminates friction, substi- 
tutes endurance for change, puts harmony in the place of 
discord, and wrests cooperation from conflict itself.” 

In Relativity Einstein declares: “The theory of gravita- 
tion derived . . . from the general postulate of relativity 
excels not only in its beauty; nor in removing the defect 
attaching to classical mechanics [that of a privileged “in- 
ertial system”] ; nor in interpreting the empirical law of the 
equality of inertial and gravitational mass; but it has also 
already explained a result of observation in astronomy, 
against which classical mechanics is powerless.” 

The astronomical fact to which he alludes is the “dis- 
crepancy” (from the Newtonian standpoint) of about 42 
seconds of arc per century in Mercury’s orbit. Since. Lever- 
rier’s time it has been known that Mercury’s ellipse rotates 
very slowly in the direction of the orbital motion. But no 
convincing explanation was given until a deduction from 
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the general theory of relativity indicated that every plane- 
tary ellipse rotates in the same manner. The rotation can be 
detected in the orbit of Mercury, which is nearest the sun, 
but not in the orbits of other planets, owing to present 
limitations in the technique of observation. In the known 
case of Mercury’s orbit the degree of rotation predicted by 
relativity agrees with observed fact. 

# * # 

When Einstein speaks of the rotation of Mercury’s orbit, 
one may ask: To what frame of reference is this rotation 
relative? In Relativity Einstein makes the conventional 
reference to the “fixed stars.” But he does not for a moment 
believe that the so-called fixed stars provide an absolute 
frame. Newton’s theory itself does not require that the 
“fixed stars” be really fixed. To what, then, is any astro- 
nomical motion relative? Some physical frame seems 
needed to explain the behavior of Foucault’s Pendulum 
which, if placed at the north pole, would rotate in a sense 
opposite to the rotation of the earth. What field of force 
holds the pendulum in its grip while the massive earth 
spins beneath it ? 

Such questions have led Einstein to supplement his gen- 
eral relativity with a cosmological dieory based on the as- 
sumption of a finite physical universe. On this view the 
rotation of Mercury’s orbit would be finally referred to all 
cosmic masses. “Our world is not Euclidean,” write Ein- 
stein and Infeld in The Evolution of Physics (1938). “The 
geometrical nature of our world is shaped by masses and 
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their velocities.” These masses comprise not only all 
heavenly bodies but also the entire physical field which sur- 
rounds them. Einstein and Infeld sum up their discussion 
of field and relativity as follows: 

We cannot build physics on the basis of the matter-concept 
alone. But the division into matter and field is, after the recog- 
nition of the equivalence of mass and energy, something arti- 
ficial and not clearly defined. Could we not reject the concept 
of matter and build a pure field physics? What impresses our 
senses as matter is really a great concentration of energy into a 
comparatively small space. We could regard matter as the re- 
gions of space where the field is extremely strong. In this way a 
new philosophical background could be created. Its final aim 
would be the explanation of all events in nature by structure 
laws valid always and everywhere. 

The specifications for a “structural unified field theory” 
are clear. First, theory should spring from the field, with 
corpuscular matter formulated in terms of energy waves. 
Second, the field theory should be unified, with electro- 
magnetism and gravitation regarded as different aspects of 
the same thing. Finally, the unified field theory should be 
pure, mathematical, or structural, with phenomena de- 
scribed in metrical terms free from arbitrary numbers. This 
means that measurement, involving quantity, is an order- 
ing of qualitative space-time events. Says Bertrand Russell: 

Between any two points there is a relation, which we will not 
call distance, but (say) “separation,” and . . . this relation, like 
a shade of color, is capable of a greater or less resemblance to 
another of the same kind. ... If space-time is continuous, 
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spatio-temporal measurement depends theoretically upon quali- 
tative similarity, capable of varying degrees, between relations 
of pairs of points. 

Thus quantity depends on quality, instead of quality on 
quantity, as in the world of Galileo. Quantity is found in 
the ordering of the primary qualitative acts of a spatial 
whole possessing the quality of active peace. The colorful 
world is an expression not of mechanistic quantities behind 
the scenes but of qualitative space through the “ordering 
of time.” 


CHAPTER NINETEEN 


Is the Cosmos Expanding? 


Aristotle’s universe was composed of concentric crys- 
talline spherical shells rotating in various ways around the 
earth as a motionless center. The stars were set in the outer- 
most shell, or “first heaven,” moved directly by God. Other 
shells contained the planets and the moon. This finite 
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spherical universe of Aristotelian thought was accepted by 
Christendom at the beginning of the modern age. 

The picture was completely changed when Copernicus 
decided (against both Aristotle and Ptolemy) that the earth 
revolved around the sun, and Isaac Barrow conceived space 
as an immaterial quantity extending infinitely in all direc- 
tions. Released from the stuffy world of Aristotle, modern 
man exulted in die new universe of infinite size, with its 
myriads upon myriads of stars. 

Relativity now declares that the earth, like the sun or 
any other body, may be considered at rest; and the cosmos 
itself, while enormously larger than Aristotle’s, is neverdie- 
less finite and spherical. The number of stars is tremen- 
dously large but not infinite. This current conception of an 
organic universe was reached by Einstein in a rather round- 
about manner. 

Newton imagined the stellar universe to be an island in 
the ocean of infinite empty space. But Einstein realized that 
the light shed by the stars into an infinite empty space 
would never return. Since light is energy, and represents 
mass, the stars would eventually dissipate all their mass; 
and the physical universe would become impoverished be- 
yond restoration. 

The stellar universe must be finite, as Newton suggested, 
but not bounded by emptiness or any substance that con- 
sumes energy without producing it. Stars may be sur- 
rounded by a physical field involving their own light; but 
this field, in turn, cannot be bounded by “empty space” or 
any other quicksand for energy. Since boundary material 
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of this nature is mythical anyhow, we may simply declare 
the physical universe to be “finite yet unbounded.” So rea- 
soned Einstein. 

Light from stars in a finite cosmos would have to travel in 
closed curves. To handle such a universe mathematically, 
Einstein required a non-Euclidean geometry. Such geom- 
etries had been worked out in the nineteenth century by 
Lobachevski, Gauss, Bolyai, Riemann, ^Cayley, Beltrami, 
Helmholtz, Poincare, Klein, and Whitehead. This mathe- 
matical development opportunely supplied Einstein with 
resources that Newton had never imagined. 

* # # 

In Newton’s time, remarks Tobias Dantzig in Aspects 
of Scienct sy “space, geometry, and Euclid were in the same 
relative position as Allah, the Koran, and Mohammed, ex- 
cept that there were no infidels, no heretics, not even dis- 
senters.” Space was the extended quantitative continuum 
formulated by geometry, while geometry was the Euclid- 
ean system in which straight lines can be of infinite length. 

Euclid’s theorems and corollaries were based on defini- 
tions, axioms, and postulates. The five axioms referred, pre- 
sumably, to “self-evident rules of thought”; the five pos- 
tulates, to “necessary geometrical assumptions.” The last 
of these assumptions is called the “parallel postulate” 
because Euclid employed it to prove that through a point 
not on a given straight line only one line can be drawn 
parallel to the given line. Mathematicians who tested 
Euclid’s postulates discovered to their astonishment that a 
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denial of the fifth postulate never led to inconsistencies. 
Finally, geometrical systems were built which incorporated 
the very denial of this “parallel postulate.” 

In 1835 Lobachevski deduced a non-Euclidean geometry 
from Euclid’s four unquestioned postulates and a fifth by 
which an infinite number of lines, not merely one, can be 
drawn through the point and parallel to the given line. 
In this geometry a “plane” surface is not flat, as with Euclid, 
but curved hyperbolically like a saddle, so that the sum of 
the angles of a triangle is less than two right angles. 

In 1854 Riemann created a different non-Euclidean 
geometry with a different substitute for Euclid’s fifth pos- 
tulate and a corresponding extension of the first. Accord- 
ing to Riemann’s fifth postulate, no line can be drawn 
through the point and parallel to the given line. Conse- 
quently a surface is curved spherically, and the sum of the 
angles of a triangle is greater than two right angles. By 
Euclid’s first postulate it is possible to draw one straight 
line through any two points; by Riemann’s, an infinite 
number can be so drawn. In sum, Riemann’s “straight” 
line is a great circle which intersects — and so cannot par- 
allel— every other great circle; and infinitely many great 
circles can be drawn through any pair of points. 

Only the homoloidal (or “flat”) geometry of Euclid, the 
spherical geometry of Riemann, and the pseudo-spherical 
geometry of Lobachevski— among all geometries— pos- 
tulate the constant curvature which permits “free mobil- 
ity”; that is, the possibility of sliding figures or bodies from 
place to place without altering their dimensions through 
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distortion. Since physical measurement demands free mo- 
bility for its comparison of bodies, including clocks and 
scales, it requires a geometry of Euclidean, Lobachevskian, 
or Riemannian features. 

To handle relativity and quantum theory, Einstein chose 
Riemann’s three-dimensional geometry of positive constant 
curvature. The universe so conceived is finite because it is 
made up of closed curves; it is unbounded because infinitely 
numerous circles mean unobstructed motion in any direc- 
tion. 

If we think of space as the ground of all motion and 
organized matter, and of time as primary motion in space, 
then the “curvature of space” will apply not to space as a 
whole, which has no bound or shape, but to the physical 
time, or activity, of space ; that is, the field of space-time 
which guides the evolution of the concrete three-dimen- 
sional universe. 

The curvature of this space-time corresponds to mass, or 
limited energy. “The mass is the curvature,” says Edding- 
ton. Including both organized matter and physical field, 
the average mass of the universe is the low curvature rep- 
resented by the cosmic radius; while the mass of any region 
containing “matter,” or concentrated energy, is a high 
curvature. Hence the spherical form of the universe will 
be “rippled.” In the words of Eddington, we have “an un- 
dulating hummocky world,” in which there is “not only 
one general radius of spherical curvature, but a radius cor- 
responding to any direction you like to take.” 

With Aristotle, man occupied a privileged (though per- 
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haps humble) position at the center of the universe. With 
Barrow and Newton, he was virtually nowhere in relation 
to the infinity of actual space. With Einstein, he returns to 
the center of the universe, but to no privileged position; for 
any point may be considered a center. 

# # # 

Einstein’s finite spherical universe was at first regarded 
as static. While it throbbed with ceaseless movements in 
unbounded space, it did not expand or contract. The ripples 
of the universal sphere became steep or shallow as organ- 
ized matter in various regions became dense or rare, but 
the sphere did not change in size. Its size depended on the 
average radius of curvature which expressed the average 
density of the universe. 

Willem de Sitter realized that the density of such a uni- 
verse was “about a million million times less than that of 
the most perfect vacuum that we can produce in our physi- 
cal laboratories.” Hence he reckoned with “an empty uni- 
verse” to which “a few galactic systems” — few in com- 
parison with the vast stretches of space — could later be 
added to approximate the actual universe. 

De Sitter’s empty universe was characterized by “motion” 
rather than “matter”: it expanded, though its expansion 
could not be seen on account of its emptiness. The “cosmical 
constant” (symbolized by the Greek letter lambda ), which 
Einstein had introduced into his gravitational equation to 
make the universe finite and spherical, was thus interpreted 
by de Sitter as a “cosmical repulsion” by which all stars 
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or astronomical systems would move away from each other. 

George Lemaitre developed, in connection with the 
astronomical observations of V. M. Slipher and E. P. Hub- 
ble, a spherical universe with the expansive systematic “mo- 
tion” of de Sitter and the almost evenly distributed “matter”' 
of Einstein. Astronomical observations have increasingly 
confirmed the general idea that the universe is expanding. 
Specifically, the “red shift” indicates that all galaxies are 
receding from each other at an amazingly high speed. 
What is the “red shift” ? But first, what is a galaxy ? 

# # * 

The earth has a daily rotation of 1,000 miles an hour at 
the equator; a monthly revolution about the earth-moon 
center of 30 miles an hour; an annual revolution about the 
sun of 72,000 miles an hour, or 20 miles a second; a revolu- 
tion with the solar system around the center of the “local 
system” (which was mistaken for the whole universe until 
Harlow Shapley’s pioneer work in 1917) at 13 miles a 
second; a revolution with the local system around the cen- 
ter of the entire Milky Way system at 200 miles a second; 
and a recession of the Milky Way system relative to all 
similar remote systems at a high speed that varies with the 
distance. 

Each of these remote or widely separated systems, in- 
cluding the Milky Way, is a galaxy. Photographic studies 
of nearly two hundred thousand galaxies have shown that 
ninety-seven percent of them have a symmetrical and 
usually spiral form. Hence the term “spiral nebulae.” These 
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nebulae exhibit a “noticeable tendency to cluster in what 
Shapley calls metagalactic clouds. . . . Just as the Milky 
Way shows here and there a concentration of stars into 
clouds, so the outside spaces show here and there veritable 
clouds of galaxies.” 

The entire cosmos, according to rough estimate, has a 
“radius” of 8.4 x io 10 light-years (a light-year equals 6 x io 13 
miles), and contains 5 x io 14 galaxies, which are scattered 
over the universe on the average of one and a half million 
light-years apart — as sparsely as cities over the earth. The 
celestial cities are distributed rather evenly throughout the 
known universe, which has a radius of 4 x io 8 light-years. 
We get a “close-up” view of a galaxy by inspecting our own 
Milky Way, which can be assumed to be fairly typical. 

Integrated with fields of gravitation and electromagnetic 
waves in space, the Milky Way system contains particles 
ranging in size from electrons to stars a million times larger 
than our sun. Luminosity varies from entirely dark bodies 
to stars that have ten thousand times our sun’s absolute 
brightness. Density runs the gamut from almost zero to 
the close-packed remains of a twice exploded star. 

In our galaxy we naturally pay most attention to the 
stars, because they are large bodies that radiate light; but 
they are thinly sprinkled compared with the galaxy’s pop- 
ulation of small dark bodies, including vapor and dust 
particles. When swarms of these particles reflect starlight, 
they appear as a cosmic cloud, or a green nebula; when 
they remain dark, they are known as galactic fog, or a dark 
nebula. Thus dark and green nebulae are both within our 
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Milky Way galaxy, which from a neighboring galaxy 
would appear as a white, spiral nebula. 

The stars in the Milky Way system outline a city-like 
structure. The congested central portion, 60,000 light-years 
in diameter and 10,000 light-years thick, is composed of 
several sections known as star clouds. One of these is the 
local system, which used to be considered the Milky Way, 
and which contains our solar system as one of its millions 
of units. The central section is a great star cloud in Sagit- 
tarius. Beyond the urban sections, but still a part of the 
city, are the suburbs called globular clusters, making the 
greater city, or galaxy (sometimes termed “super-galaxy”), 
260,000 light-years in diameter. Still further beyond, at the 
very fringe of the metropolitan area, we find an envelop 
of scattered lone stars. Nearly all the galaxies in the cosmos 
are presumably celestial cities like the Milky Way because 
they have so far been found similar in observed features. 

* # * 

That the cosmic galaxies are all moving away from each 
other at a tremendous pace is indicated by the spectro- 
scopic phenomenon known as the “red shift,” which 
means a shift of the spectrum (clearly marked with Fraun- 
hofer lines) toward the red end. This occurs when light 
waves, from the short violet to the long red, all become 
longer than usual. According to the Doppler principle, an 
increase in wave-length implies a motion of the observer 
and the wave-source away from each other. If light from 
a galaxy beyond the Milky Way shows a red shift of Fraun- 
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hofer lines compared with the same lines in terrestrial 
spectra, it may be inferred that the galaxy is moving away 
from the earth and the Milky Way system. 

Of the forty-five galaxies observed by V. M. Slipher in 
1922, forty displayed a shift toward the red, but five a shift 
toward the violet. These five were the nearest, being within 
three million light-years of the earth. Later studies showed 
that some of their motion of approach might be attributed 
to the motion of the earth within the Milky Way. 

Further observations by E. L. Hubble and M. L. Hum- 
ason established a red shift for all distant nebulae. The shift, 
moreover, was found to increase in simple proportion to 
the nebular distance as determined by other methods. “The 
speed of recession increased on the average about a hundred 
miles a second for each additional million light-years of dis- 
tance.” This meant that every galaxy observed was mov- 
ing away from its neighbor. The most distant nebula under 
observation in 1933 was calculated to be receding from the 
earth at the rate of 15,000 miles a second, which equals the 
speed of an alpha particle. Apparently the entire system 
of galaxies is in process of exceedingly rapid expansion. 

This expansion, according to Eddington, is “a general 
scattering apart, having no particular center of dispersal.” 
The expansive tendency thus arises from within space as a 
whole, and not from any particular body or structure. “We 
may say that the repulsion has no center, or that every point 
is a center of repulsion.” But the repulsion should not be re- 
garded as an increasing separation among particles, for the 
scattering refers only to galaxies. 
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Difficulties, to be sure, have arisen with regard to the con- 
cept of intergalactic expansion. One concerns the time- 
scale of the universe. By the reliable chronometer of radio- 
active rocks, the earth is about 2 x io 9 years old. Jeans has 
estimated from the sun’s loss of atomic energy through radi- 
ation that the sun’s age is about 7 x io 12 years. Data from 
celestial mechanics agree with this long time-scale. If the 
galaxies started from a congested crowd 2 x io 9 years ago, 
as one estimate has it, the period of their expansion would 
be no longer than the age of the earth and shorter than that 
of the sun. But this embarrassing conclusion rests on the 
untenable supposition of expansion at a constant rate along 
Euclidean straight lines in a non-Euclidean universe; and 
no provision, furthermore, has been made for the shrink- 
ing of galactic masses under gravitational pressure. The 
concept of an expanding universe seems to require a refine- 
ment of theory that will emphasize the organic, or dynam- 
ically interrelated, nature of every aspect of the cosmos. 


CHAPTER TWENTY 


Worlds Grow and Decay 


In the nineteenth century the principle of increasing 
entropy (the second law of thermodynamics) suggested 
that the universe was gradually dying because in every 
transformation energy became less available for useful 
work. There was no satisfactory suggestion as to how the 
universe might be “wound up” to compensate for its “run- 
ning down,” The twentieth century, with its wave me- 
chanics and “cosmical repulsion,” would seem better pre- 
pared to answer this question. 

Richard C. Tolman suggests that a connection between 
cosmological “expansion” and thermodynamical “running 
down” may be found in a relativistic treatment of gravita- 
tion. Classical thermodynamics, he declares in Relativity , 
Thermodynamics, and Cosmology, “did not provide a com- 
plete theory of gravitation” because it assumed an endless 
diffusion of particles into open “empty space.” Relativistic 
mechanics, on the contrary, recognizes a finite universe and 
156 
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can therefore study the behavior of cosmological models as 
a whole. 

When the “conservation of energy” was first enunciated, 
it was distinguished from the “conservation of matter.” 
The special theory of relativity abolished this distinction 
by establishing a conservation of energy underlying both 
“matter” and the electromagnetic field. Then the general 
theory suggested an all-inclusive conservation of energy 
underlying “matter,” the electromagnetic field, and also 
gravitation. 

Tolman takes his departure from this novel recognition 
of gravitation as a factor in the problem of energy. “Con- 
clusions of a qualitatively new kind,” he declares, “are im- 
plied by the extension of thermodynamics to relativity.” 
According to one of the old conclusions, the universe will 
finally die because its material bodies will gradually be 
transformed into electromagnetic radiation, which in its 
turn will gradually become altogether unavailable for 
work. But Tolman points out that the increase of unavail- 
ability or entropy in the system of material bodies and radi- 
ation may continue forever — even in classical theory— as 
long as there is also an increase of availability through 
energy coming into the system. 

From the relativistic point of view, universal energy in- 
cludes not only material bodies and radiation but gravita- 
tion as well. Hence the constant supply of available energy 
required to keep the universe going is always present in 
the form of gravitation. “This energy,” says Tolman, “can 
be regarded as coming from the potential energy of the 
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gravitational field associated with Einstein’s pseudo-tensor 
density.” Through electromagnetic radiation the universe 
is always running down, but through gravitation it is al- 
ways being wound up. 

* * * 

Gravitation is the link between “expansion” and “run- 
ning down” because it both compensates for the running 
down and — by Einstein’s cosmology — equals cosmical re- 
pulsion. 

If we thus identify gravitation with cosmical repulsion, 
we can assume that a universe of galaxies is organized, as 
well as expanded, through cosmical repulsion. The con- 
tinuous organization and segregation of galaxies may have 
some connection with a postulated increasingly rapid re- 
cession. We may suppose that while the old galaxies fade 
away and are absorbed, a new system of galaxies is being 
organized and expanded. The non-static universe would 
thus exhibit intergalactic organizations appearing and 
•vanishing, bloom after bloom, in an irreversible series. 

Energy, in such a universe, may be assumed to be con- 
stant in amount (according to the first law of thermody- 
namics) but ever increasing in entropy (according to the 
second law) as it moves from a state of gravitational dis- 
similarity and disequilibrium to one of radiational simi- 
larity and equilibrium. The latter state represents a con- 
tinuous dying of stable structures; the former, their 
continuous coming to birth. 

Through gravitation, then, space creates the galaxies; 
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through radiation, it absorbs them. The cosmic process, 
from beginning to end is evolutionary time, or the physical 
space-time continuum, which is dynamic, spherical, and 
irreversible. Through this process of emergent repulsion 
and increasing entropy, unlimited space appears progres- 
sively in limited cosmic expression. 

# * * . 

We are now prepared to picture the cosmic process. An 
atomic system includes heavy, light, and medium particles ; 
and these may be positive, negative, or neutral in electrical 
behavior. Thus the proton is a positive heavy particle, while 
the neutron is heavy and neutral. The electron, light and 
negative, is balanced by the positron, which is light and 
positive. The mesotron, or medium particle, likewise comes 
in positive and negative forms. Other little bodies, that 
would fill in the gaps of this cross-classification, have yet 
to be discovered. The heavy particles have about 1840 times 
the mass of the light ones, while the medium particles have 
about 150 times this unit mass. 

The electron and the proton are the most familiar ele- 
mentary particles because of their conception by Lord 
Rutherford and H. G. J. Moseley to explain the structures 
of the ninety-two chemical elements. In the hydrogen atom 
one electron revolves about one proton as its nucleus. All 
other atoms have a compound nucleus containing more 
protons than electrons. The remaining electrons are 
planetary. The number of planetary electrons equals the 
‘‘atomic number.” Thus hydrogen has one planetary elec- 
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tron, helium 2, lithium 3, and so up to uranium, 
which has 92. The number of protons, on the other 
hand, equals the “atomic weight,” which explains pro- 
portions in chemical combinations. Atoms with the 
same atomic number but different atomic weights are 
known as “isotopes ” Thus chlorine, which at first baffled 
science with the fractional atomic weight of 35.46, is now 
seen to consist of a mixture of isotopes with weights 35 
and 37. 

The entire universe, then, appears to be built up out of 
little bodies. But the bodies themselves — such as protons 
and electrons— are by no means simple or basic. Elementary 
particles are now regarded as “wave-packets” arising from 
the convergence and coalescence of “material waves”; and 
these wayes may be said to express the primordial time- 
streams of an indivisible material space. 

As material waves in “cosmical repulsion” move along 
vastly circular “natural paths” of inertia-gravitation, they 
interact and become polarized in spinning particles through 
which the atomic systems are built up. This construction 
may be assumed to proceed according to the esthetic prin- 
ciple of “least action,” by which conflicts are resolved into 
harmonies, uneven pressures into balanced adjustment- 
ments, rough lines into the smoothest possible curves. Says 
Eddington in New Pathways in Science : 

Protons and electrons naturally tend to drop into a configura- 
tion of smallest possible energy; and their tendency to form 
nuclei evidently implies that by so packing themselves their 
total energy is less than when they are apart from one another. 
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The electrical character of the atom is manifested in its 
radiation of electromagnetic waves, which have a spectrum 
running from the longest radio waves through heat and 
light to the shortest cosmic rays. The universe thus exhibits 
organized matter sandwiched between the primary field 
of material waves and the secondary field of electromag- 
netic radiation. The electromagnetic field is apparently a 
by-product of creating organized matter through material 
waves in space. Through this material wave field of inertia- 
gravitation the organized world is created; through the 
electromagnetic wave field its superfluous energy is ex- 
pended; through both fields, in a dynamic balance of ana- 
bolism and katabolism, it is maintained in esthetic struc- 
ture for a limited time. 

# # ■ # 

We see that space is not “empty”: it is filled with creative 
waves, corpuscles, radiation. Some of the primary waves 
become protons and electrons; some of these particles be- 
come organized into atoms and molecules; some molecules 
aggregate into molar bodies. Particles and larger bodies, 
through gravitational pressure, converge and swirl into 
vast spiral nebulae, or galaxies, in the “expanding universe.” 
Where the pressure is most intense there will be dense 
aggregations of bodies into stars, or suns, exhibiting high 
temperature with profuse radiation of high-speed particles 
and electromagnetic waves. Regions of less pressure in the 
spiral nebulae will be characterized by smaller bodies, in- 
cluding cosmic vapor and dust. 


1 62 On the Resolution of Science and Faith 

It is generally believed, writes F. S. Taylor in Science 
Front , that even a star evolves. “It is thought that it starts 
as a vast cloud of comparatively cold cosmic dust, and 
that this, as it contracts, gradually heats up. A giant globe 
of red-hot gas is formed; this steadily contracts and becomes 
white-hot; as the process continues the temperature steadily 
rises to a certain point.” After a complicated series of 
changes the star at last becomes cooler, smaller, and less 
active. 

During its career, continues Taylor, a star gives out “far 
more heat and light than can be accounted for by the gravi- 
tational and heat energy of the contracting globe of gas. 
This energy is now supposed to result from the building 
of light atoms into heavy atoms. The conversion of hydro- 
gen atoms into helium atoms accounts, it is supposed, for a 
good deal of this energy.” 

According to H. A. Bethe, the transmutation of hydro- 
gen into helium within our sun is accomplished in three 
great stages through successive attacks of the hydrogen 
nucleus on the nuclei of lithium, beryllium, boron, carbon, 
and nitrogen. While isotopes of carbon and nitrogen are 
built up in the process, the inert gas helium is always the 
end-product. “If hydrogen is the fuel of die stars,” remarks 
H. N. Russell, “helium is the ashes.” 

The phenomenon of radioactivity, discovered in a uran- 
ium ore by Henri Becquerel in 1896, is part of a similar 
process of atomic metabolism. Uranium, for ex am ple, 
radiates not only helium nuclei (positive alpha particles), 
but also electrons (negative beta particles) and penetrating 
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gamma rays. As a result of this radiation uranium is tran- 
muted into the less active elements, helium and lead. 

Not only can certain atoms be transmuted; all atoms 
can lose their characteristic structure. When the tempera- 
ture at the center of a sun reaches twenty million degrees 
centigrade, says Taylor, “the mass is under the gigantic 
pressure of half a million tons or so to the square inch, and 
is harried by floods of light, X-rays, electrons, and so forth, 
emitted from every atom. Under these conditions the outer 
shells of the atoms are largely broken down to free elec- 
trons. But the innermost shell, the K-ring, is exceedingly 
resistant, and in ordinary stars the nucleus manages to keep 
this intact. But the temperature and pressure may become 
too much, and the K-rings may begin to break, leaving free 
electrons and bare nuclei.” 

The breakdown of the atomic K-rings means a gigantic 
explosion which astronomers call a “nova,” or “new star.” 
Actually, the star is not new but much more luminous than 
before. During the explosion a star may increase in bright- 
ness thirty thousand times in a few hours as white-hot gas, 
electrons, light, and X-rays shoot out in all directions. After 
several months the brilliance departs and leaves the star but 
a core of nuclei and free electrons. Material structure in 
this condition is very dense. A defunct nova may be smaller 
than the earth but as heavy as our sun. A chunk of its 
mass the size of a cherry would weigh a ton. 

A “super-nova” is supposed to result from the next step 
in atomic breakdown. Free electrons collapse into the cen- 
tral protons to form neutrons. Amid tremendous gravita- 
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tional pressure and radiation the star thus becomes as dense 
as a nucleus. A chunk of its mass the size of a pinhead 
would weigh as much as a transatlantic liner. 

Only one further step is possible in the breakdown of the 
atom— namely, the mutual “annihilation” of particles in 
which they are totally converted into radiation. In 1939 
R. A. Millikan suggested that cosmic rays (composed of 
“superpower particles” and extremely penetrating electro- 
magnetic waves) could be explained if the most abundant 
elements found in nebulae suffered an “annihilation” of 
their positive nuclear mass. Other investigators have re- 
ported phenomena indicating that radiant energy results 
from the destructive collision of a positive and a negative 
electron. 

Radiation, we should note, results not only from the 
breakdown of corpuscular matter, but from its construction 
as well. “Only by creating matter,” writes Waldemar 
Kaemppfert, “can atomic energy be liberated for engineer- 
ing purposes. The simplest of the constructive transmuta- 
tions is the conversion of hydrogen into helium. By packing 
the electrons and protons a little more closely together than 
is theoretically necessary mass is left over which, in accord- 
ance with Einstein’s relativity principle, manifests itself as 
an enormous output of energy.” 

If we think of God as the boundless material space in 
which corpuscular worlds emerge through material waves, 
are sustained through the combination and separation of 
corpuscles, and then merge through electromagnetic waves, 
we have eliminated the nineteenth century controversy be- 


Worlds Grow and Decay 165 

tween “creationism” and “evolutionism.” The term evo- 
lution may be employed for God’s entire irreversible time- 
expression, while the term creation may be assigned to that 
phase of evolution in which worlds are built up. In any case, 
we should insist that God’s activity, or spirit, includes the 
absorption as well as the creation of worlds. 





Materials for a Scientific Faith 


We have been exploring systematic Western thought — 
with a brief excursion to the East— in search of an adequate 
world view. Attention has been focussed on those insights 
which suggest a coherent view both religious and scientific: 
the philosophy of Anaximander in the West and of non- 
dualistic Vedanta in the East; the kindred thought dis- 
coverable in Jesus, Eriugena, Spinoza, and George Fox; 
the contributions of Newton, Kant, Marx and Engels, John 
Dewey, and Lloyd Morgan toward a scientific philosophy; 
and the cumulative achievements of physical scientists— 
Maxwell, Einstein, de Broglie, and others— in eliminating 
discrepancies and complications from our conception of 
the world. 

A coherent world-view is difficult for the West to de- 
velop because Western thought after Anaximander broke 
down into a naive dualism from the effects of which it has 
169 
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not yet recovered. While the original dualism of Anaxi- 
menes and Pythagoras between soul and the world has 
not been repeated by every successive thinker, it has given 
birth to a miscellaneous progeny of dualisms which have 
stood in the way of clear thinking. Important Western 
dualisms that have come to light in the search for a non- 
dualistic philosophy may be arranged in chronological 
order as follows. 

Historic Dualisms in Western Thought 

Anaximenes: a universal air-soul vs. a coarse passive world. 
Heraclitus: a determining “natural law” vs. a determined 
plurality of things. 

Democritus: “empty space” vs, tiny chunks (so-called 
atoms) of being; the perceived “images” of things vs. 
things “themselves.” 

Plato: knowable “form” vs. unknowable “matter”; active 
“mind” vs. recalcitrant “matter.” 

Aristotle : a God of pure form vs. a world of material form ; 
a celestial God vs. a mundane man. 

# # # 

The Apostle Paul: good “spirit” vs. evil “flesh.” 

The Fourth Gospel: orthodox Christian believers vs. the 
rest of mankind. 

Plotinus: divine “super-being” vs. material “non-being.” 
Augustine: omnipotent divine will vs. impotent human 
will. 

Thomas Aquinas: “revelation” vs. “reason”; the “after-life” 
vs. the present life. 
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Luther: the forgiven sinner vs. the moral law. 

Calvin : the Christian Bible vs. all other literature. 

# # * 

Galileo: the “secondary qualities” of things vs. their “pri- 
mary qualities.” 

Descartes: unextended immaterial mind vs. extended ma- 
terial body. 

Newton: God’s absolute measures vs. man’s relative 
measures. 

Kant: the “mind” vs. an “unknowable” reality. 

The dualisms most familiar to us, perhaps, are those in- 
herited from Democritus, Plato, and Aristotle. Combined 
with the Jewish-Christian doctrine of ex nihilo creation, 
Aristotle’s dualism between God and the world has become 
definitive for Western religion. To the popular Western 
mind religion means the worship of God as a separate 
being; and the learned are prone to dismiss as “pantheism” 
any non-dualistic conception of God. Definitive also is 
Aristotle’s dualism between God and man, reinforced by 
the Thomist doctrine that God creates the soul as well as 
the body. Even the mystics do not (in the West) abolish 
this dualism by affirming the soul to be God; they merely 
say that the soul can “unite” with God as though at first 
it were separate. 

As the dualisms of Aristotle have molded “religion,” 
those of Plato have perpetuated themselves in “philosophy.” 
The Platonic dualism between active “mind” and recalci- 
trant “matter,” reappearing in somewhat different form as 
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the well-known “psycho-physical” dualism of Descartes, is 
still exercising some of the mightiest philosophical brains. 
Plato’s other dualism, between knowable “form” and un- 
knowable “matter,” is more subtle but just as pervasive. 
It appears in the now popular doctrine that all knowledge 
is knowledge of structure — that we are confronted by two 
kinds of things: material events, which cannot be known; 
and the formal relations between them, which can be 
known. 

Compared with the dualisms of Plato and Aristotle, those 
of Democritus have quite definitely supplied the frame- 
work for modern “science.” The fateful Democritean doc- 
trine that unperceived basic “things” give off emanations 
perceived in the sensitive body as “images” underlies the 
Galilean, or “epistemological,” dualism between the “pri- 
mary qualities” of things, such as size and shape, and their 
“secondary qualities,” such as color and sound. The latter 
have been supposed to belong to the “illusory world” of 
everyday life, while the former belong to the “real world” 
of science. Only recently has the other dualism of Democri- 
tus— between an unlimited “empty space” and limited 
chunks of “matter”— been questioned by pioneer scientific 
thinkers; the popular mind still opposes the world to an 
empty space as well as to a separate God. 

^ ^ ^ 

According to Paul Deussen, a scholar acquainted with 
both Eastern and Western thought, dualism results from 
a degeneration of systematic thinking. “It is involved in 
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the nature of a philosophic principle,” he says, “to be a 
unity from which the variety of the phenomenal universe is 
derived. It follows that monism is the natural standpoint 
of philosophy; and whenever dualism has appeared in its 
history it has always been the consequence of antecedent 
stress and difficulty, and as it were a symptom of the wane 
of the philosophizing spirit.” The dualisms of the classical 
Greeks and their modern followers thus seem to be the 
much too-persistent effects of the early degeneration of 
Western philosophy from Anaximander to Anaximenes 
and Pythagoras. 

Protests against dualism have not been absent from our 
intellectual heritage ; and the past generation has witnessed 
a vigorous anti-dualistic revolt led by Dewey, Whitehead, 
and Bertrand Russell. Lifelong foe of basic oppositions, 
Dewey has achieved a philosophy which contains neither 
the Galilean dualism between secondary and primary quali- 
ties nor the Cartesian dualism between mind and body. 
Yet the Platonic dualism between knowable “form” and 
unknowable “matter” half appears in Dewey’s thought as 
the distinction between a knowable “experience” and the 
unknowable “nature” in which that experience is supposed 
to be cradled. 

Whitehead has worked against the Galilean “bifurcation 
of nature” into secondary and primary qualities, which he 
holds responsible for untold confusion in modern philoso- 
phy and science; and Russell has attempted to overcome 
the Cartesian dualism between mind and body. Whether 
these anti-dualistic endeavors have succeeded or not is a 
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question. Arthur O. Lovejoy declares at the conclusion of 
a painstaking work, “The revolt— within the realistic prov- 
inces of philosophical opinion— against dualism, both psy- 
cho-physical and epistemological, has failed.” In any case, 
Whitehead still guards a Platonic dualism between formal 
“eternal objects” and, material “events,” while Russell clings 
to the Platonic opposition between the “mental” and the 
“non-mental” resurrected by new realism. 

For the abolition of all dualisms it would seem that a 
radical course must be adopted: we may have to go back 
beyond Aristotle, Plato, and Democritus, back beyond 
Anaximenes — with his original dualism between soul and 
the world— to the monism of Anaximander. Here we can 
start afresh. Since only a few fragments remain of 
Anaximander’s work On Nature , we shall need to 
supplement these with materials drawn from the long 
Vedanta tradition of India if we expect to establish an 
adequate non-dualistic foundation for scientific philos- 
ophy. 

We do not find two ultimate principles in Anaximander. 
Nature is “the boundless.” This fundamental reality is not 
distinguished from any other; all distinctions occur within 
it. Anaximander called “the boundless” God, and he may 
have considered this all-powerful God to be the all-good 
soul of the cosmos. There is no doubt on this point in the 
advaita, or “non-dualism,” of Vedanta. Here God is at once 
unbounded reality (or material cause), universal soul (or 
efficient cause), and ultimate good (or final cause). Soul 
is thus not an air-like or vacuous thing opposed to a coarser 


Materials for a Scientific Faith 175 

world, as with Anaximenes or Pythagoras; it is the world’s 
very substance. 

Anaximander might well have regarded his boundless 
natural God as a boundless real space from which worlds 
appear and into which they eventually disappear. Here 
again Vedanta advaita speaks out. “Truly, all things arise 
out of space. They disappear back into space, for space 
alone is greater than they; space is the final goal.” To early 
Christian fathers who had not come under the Platonic 
and Aristotelian dualism between a material space and God, 
it likewise seemed natural to view the Almighty as space. 
Thus Theophilus, says the late A. C. McGiffert, “while em- 
phasizing God’s spirituality and drawing a sharp contrast 
between God and things, yet spoke of his 'containing spirit,’ 
and said, ‘God is not contained but is himself the place 
(topos) of all things,’ that is, he is himself space.” 

The Anaximander fragments suggest a picture of 
countless worlds appearing and disappearing in eternal 
substantial space through the “ordering of time.” In the 
temporal process there is first a “sifting” of definite quali- 
ties from “the boundless” in a state of disequilibrium, or 
“injustice”; then a building of them into worlds through 
a tendency toward equilibrium, or “justice”; and finally 
a passing away of these qualities into the unbounded quali- 
tative reality from which they at first emerged. Non-dualis- 
tic Vedanta would add that the definite substantial quali- 
ties which make up a world are forms in which unbounded 
reality, or the absolute individual, limits itself through its 
own spontaneous time-activity or spirit. 
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What is the relation between the absolute and the hu- 
man individual? We do not find this question treated in 
the Anaximander fragments; but Vedanta makes answer. 
In fact, die long-standing uniqueness of Vedanta non- 
dualism lies in its affirmation that the human or any other 
individual is substantially identical with the absolute in- 
dividual. There is only one individual, or indivisible sub- 
stance, which appears variously. A so-called concrete 
individual is the universal individual appearing in a certain 
concrete form. Man or a stone is in form a creature but in 
substance the Creator. 

* # # 

Thus Anaximander and non-dualistic Vedanta suggest 
a monistic theism in which God is real indivisible space, 
God’s spirit is purposive time, and God’s body is the com- 
plex of concrete masses known as the physical universe* 
On this wholistic foundation we may build a scientific 
religious philosophy from non-dualistic materials contrib- 
uted by the following religious thinkers, philosophers, and 
scientific views. 

1 

Jesus: No distinction is made between God and creative 
Nature. God is the almighty good who acts directly 
through the world and man. Spirit is God’s temporal 
activity. 

Eriugena: God creates the world from himself. The end- 
lessly developing universe is the actualization of God’s 
potentiality or power. 
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Spinoza: God is identified with creative Nature and con- 
ceived as indivisible matter or the universal individual. 
The relation of the universe to God is stated in terms of 
modes to substance, of means to end, of effects to eternal 
cause. As with Descartes, the subject-matter of both phys- 
ics and mathematics is regarded as boundless real matter. 

George Fox: The spirit of man, when righteous, is identi- 
fied with God’s spirit conceived as the activity through 
which the world, man, and religious forms are continu- 
ally created. Here the Jewish religion of Jesus is enriched 
with Johannine and Neo-Platonic ideas without suffer- 
ing distortion from Greek dualisms. 

2 

Newton: A masterful simplification of physics with a sig- 
nificant realistic attempt to adjust physics to the Christian 
tradition by referring time and space to deity. 

Kant: A fruitful suggestion that the world of experience 
and knowledge, notably scientific formulations, is an 
appearance of unconditioned reality through mind. 

Marx and Engels : An integration of natural and social 
science in a purposeful philosophy recognizing that 
world- wide society, not the human “individual” or the 
nation, is the most important human structure. 

John Dewey: The discovery, not clearly developed, that 
knowledge and scientific method are instrumental to an 
original situation, or subject-matter, conceived as an all- 
inclusive experienced indivisible whole. 

Lloyd Morgan: The suggestion that emergent evolution 
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may be grounded in one active causal reality independent 
of mind. 

3 

Field theory: Maxwell’s contribution implies that bodies 
are surrounded not by “empty space” but by a real or 
physical field with electromagnetic properties. In the 
wave mechanics of de Broglie and followers the physical 
field includes also material waves through which par- 
ticles of matter are constituted. 

Quantum theory: Planck’s discovery that exchange of 
energy between an elementary particle and the field 
occurs only in quanta, or discontinuous amounts, has led 
— through wave mechanics— to the idea that a particle 
is a cyclic or rhythmic form of wave motion. 

Special relativity: Space and time intervals are conceived 
not as absolute but as relative to each other and to the 
motion and form of corpuscular matter. There is no 
dualism here between the immaterial and the material, 
between the mathematical and the physical. The motion- 
less “ether” is rejected in favor of a space possessing both 
physical and mathematical properties. Unlike the “ether,” 
this material space is inseparable from the primordial 
motion of time. 

General relativity: Gravitation implies a curved or finite 
physical field containing particles of still greater curva- 
ture. The universe is organic. Particles move through the 
agency of the field along natural paths according to 
the law of “least action.” Thus bodies are guided by the 
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physical space-time field and measured by the mathe- 
matical field of point-instants integrated with the phys- 
ical field. 

Unified theory: Structural field theory, which integrates 
mathematics with physics, aims to unify gravitational 
and electromagnetic concepts in one space-time system,. 
In the cosmos gravitation seems to represent anabolism; 
electromagnetic radiation, katabolism. The entire pro-, 
cess, involving the appearance of the corpuscular past 
from the field-future and its disappearance into it, is 
somehow associated with cosmical repulsion and increas- 
ing entropy. This irreversible cyclic activity may be called 
evolution. 

CHAPTER TWENTY-TWO 


A Scientific Foundation 


Ihe task of this chapter is to build a non-dualistic founda- 
tion for theism out of the religious, philosophical, and 
scientific materials listed briefly in the preceding chapter. 
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The terms will be largely those of Aristotelian tradition, 
but the view will be non-Aristotelian in that matter is re- 
garded as prior to form. This matter, however, is conceived 
as indivisible, or individual, which allows us to identify it 
with a universal creative individual viewed as life’s ulti- 
mate good. We thus attain a position different from both 
formalism and “materialism” in the West but similar to 
the spiritualistic materialism of non-dualistic Vedanta. This 
position, outlined in the accompanying chart, may be called 
wholism, religious naturalism, or monistic theism. 


God as Material, Efficient, and Final Cause 


CATEGORIES 

PHYSICS 

PSYCHOLOGY 

VALUE THEORY 

The boundless, 
substance, or 
the whole. 

Material cause: 
Nature, 
space, or 
eternity. 

Indivisible matter. 

Efficient cause : 

The individual, 
Soul, or 
subject. 

The cosmic self. 

Final cause: 
Ultimate good, 
bliss, or 
reality. 

Active peace. 

Distinction, 
activity, or 
rcla'ion. 

Limit, 
plurality, or 
quality. 

Time, 
process, or 
evolution. 

Events, 
modes, or 
spatial durations. 

Spirit, 

“life,” or 
desire. 

Impulses, 
actions, or 
pre-mental acts. 

Tendency, 
purpose, or 
expression. 

Primitive 
goods or 
chaotic values. 

Order, 

continuum, or 
quantity. 

Point-instant 

mathematical 

field. 

Mind or 

functional 

immateriality. 

Pure form or 
capacity for 
structure. 


Physical field 
or the future, 

Environment or 
outer realm, 

Potentiality 
or power, 

Phase, 
state, or 
modality. 

Interaction or 
the present, and 

Experience or 
consciousness, and 

Creation and 
destruction, and 


World of particles 
or the past. 

Organism or 
sentient body. 

Actuality or 
concrete value. 
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The columns of the chart represent different aspects of 
each category. Thus the “material,” the “efficient,” and 
the “final” are taken not as cooperative factors but as the 
same boundless substantial whole. Time, spirit, and tend- 
ency are likewise assigned to the one category of distinc- 
tion, activity, or relation. The lines of the chart, on the 
contrary, represent progressively less fundamental catego- 
ries. Thus the time phases (last line) are assumed to de- 
pend on order, order on limit, limit on distinction, and 
distinction on the indivisible but distinguishable whole. 

We begin, then, with God conceived as the boundless 
substantial whole. None of the terms employed in this 
first and fundamental category can be defined, for they 
represent that by which everything else is defined; but the 
selection of each term for this primary position should be 
justified on the ground of recognized or at least appro- 
priate usage. 

Spinoza has conceived God as material cause, or active 
Nature, for which indivisible real space (not extension) is 
the appropriate term in contemporary physical science. 
The conception of God as space is found in the early 
Christian fathers as well as in the Upanishads* Further- 
more, the progress of physics from the time of Newton has 
indicated that no concept is more fundamental than space. 

Eternity, like space, is a term of several distinct meanings. 
It is here taken to mean neither endless time nor a timeless 
structure, but the all-comprehending ground of time, the 
active substance of which time is the very activity. Only 
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in this sense should eternity be identified with God or 

space. 

There is ample justification, of course, for conceiving 
primary substance as efficient cause, since the Hindu, 
Hebrew, and Greek traditions all regard the universal 
creator as in some sense an efficient substance. The Creator 
is avowedly an individual and may be regarded as the 
only individual, or the indivisible material whole. This 
individual may be termed soul— not in the dualistic sense 
in which soul is an immaterial entity opposed to body, 
but in the Aristotelian sense of being the unmoved cause 
of movement. The individual may likewise be termed the 
universal subject, not as something opposed to an “object,” 
but as the ground of distinct qualities. This subject may 
have for an object itself, which through time it actively 
knows and enjoys as eternal subject-matter and goal. The 
cosmic self concept is found in Vedanta, where the self is 
the “I” which underlies the world, including the “me,” 
or “myself.” Says Herbert Dingle: 

We must not use “I” and “myself” as interchangeable terms 
in an argument. “I” is the subject of everything in my conscious- 
ness, including you, myself, and all the persons and events and 
things of all times and all places of which I am ever aware: 
“myself” is a creature more or less like any of you, occupying 
... a limited region of space and time, and no more like New- 
ton or Shakespeare than chalk is like cheese. 

The West is quite familiar with the idea of God as both 
efficient and fined cause (the real good of bliss) through 
the merging of the Hebrew and Greek traditions. But the 
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merger has represented God as a formal-efficient-final 
cause opposed to “matter” instead of a material-efficient- 
final cause appearing as form. The latter view, which stems 
from Vedanta, finds support in the circumstance that effi- 
cient causality has readily been identified in the West now 
with material and now with final causality. 

Active peace is commonly given as the basic criterion of 
the esthetic which, in turn, is associated with final cause. 
Peace is here taken to mean neither cessation of conflict, 
nor any other type of mere quiet, but the all-comprehend- 
ing stability which underlies activity, including conflict, 
and without which activity could not even take place. So 
conceived, peace may be likened not to the calm surface 
of a lake, but to the ocean, whose depths remain calm even 
though its waves, on the surface, may be tossing in conflict. 

# # # 

We come now to the first subordinate category — that of 
distinction, activity, or relation. The primary relation is 
not between distinctions within the whole, but between 
the whole and its internal distinctions, or events, from 
which it can be distinguished as their encompassing un- 
moved mover. This primary distinction is one of activity, 
or the time process. If space is the whole, then time may be 
defined as the whole’s activity, or the relation in which the 
whole is distinguished from its internal events. As an irre- 
versible cyclic process arising from and tending toward 
the whole, this activity may be identified (as far as we 
know) with evolution and with expression. 
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Through intersecting time-streams, the spatial whole ap- 
pears as space-time events — as impulses or chaotic values — 
under the next subordinate category of limit, plurality, or 
quality. The motionless intersections constitute a field of 
point-instants which may be termed mind in the sense of 
pure form. Since this field is immaterial, it falls into the 
next subordinate category of order, continuum, or quantity. 

The relations between point-instants, or mental distinc- 
tions, are space-time “intervals.” These are the quantitative, 
or mathematical, expressions of the underlying qualitative, 
or physical, space-time “events.” Thus a given number of 
elementary events is outlined or abstracted by the same 
number of elementary intervals in ordinal relation; but 
the events are brute qualities which we cannot assume to 
be identical. Hence mathematics can express, but not 
“give,” original reality. Even the most perfect and elabo- 
rate mathematical instrument could only approximate the 
qualitative events, or modes, of the original qualitative 
whole. 

When reality’s modes remain in the free state of “steady 
events,” we have the spatial time-phase called the field or 
the future. When they swirl (as the present) into the bound 
state of “rhythms,” we have the past of corpuscular matter 
—the well-known solid world of particles and bodies. The 
interaction, or “transaction,” between future and past is 
the present. In psychological terms, the present is experi- 
ence, or consciousness, while the future is the environment 
and the past is the organism through which perception 
occurs. 
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In terms of value theory, the future is potentiality, or 
power; the past is actuality, or concrete value; and the 
present is the dynamic process in which the past is built 
up from or torn down into the future. These three fluid 
realms belong to die category of modality, which is the 
last and least of the universal classes of terms. Any complex 
colorful structure could, theoretically, be defined and ex- 
plained in terms of the past, present, and future of point- 
instants and events arising from the boundless eternal 
whole through its ceaseless activity. 

* # * 

Conceived as the dynamic present, consciousness is 
neither the world-ground (as in idealism), nor an “epi- 
phenomenon” (as in pluralistic materialism), but the cru- 
cial phase of the world-ground’s activity. It is not confined 
to man, nor to animals, nor to biological structure in gen- 
eral. On the other hand, it is not co-extensive with space. 
It occurs wherever particles interact with their field. Since 
particles occupy but little room compared to the field, 
consciousness is rare in the universe. Though it may attend 
the smallest particle, we should not suppose that an electron 
(for example) can be the subject of consciousness; for this 
subject can be only the one material soul. We may thus 
think of our basic self as conscious whenever a body — from 
electron to human organism— exchanges energy with its 
environment. 

Three distinct but inseparable aspects of consciousness 
throughout the universe are feeling (or affection), will (or 



i86 On the Resolution of Science and Faith 
conation), and intellect (or cognition). Intellect may also 
be termed thought or intelligence. Feeling is the stimulus 
coming from the environment, while will is the response. 
Thus feeling is afferent, will efferent. Intellect is the pivotal 
organizing center of feeling and will. As feeling faces the 
past, and will looks toward the future, intellect -develops 
the meaning of the present. Through the human intellect 
and scientific equipment the cosmic soul broadens the 
present view till it covers millions and millions of light 
years. 

When the environment, through consciousness, issues in 
the unconscious past of harmonious or stable structure, the 
Soul’s feeling becomes enjoyment, its will achieves satis- 
faction, its thought attains knowledge. But when this 
valued structure is destroyed without replacement — that is, 
when energy is expended without the recovery of equilib- 
rium — then thought is confusion, will meets with frustra- 
tion, and the feeling becomes one of suffering. 

On the whole, suffering is overbalanced by enjoyment 
because enjoyment occurs when an organism is built up 
and equipped for more enjoyment, while suffering occurs 
when the organism is torn down and gradually incapaci- 
tated for further suffering. Moreover, when suffering be- 
comes unbearable, it is automatically abolished in death: 
the higher organism, which can be injured through a cer- 
tain kind of violence, disintegrates into lower organisms— 
organismic structures— which are proof against this kind 
of violence. 

We are now prepared to conclude the chapter with a 
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theological sketch integrating physical, psychological, and 
value concepts. If the divine material soul is active peace, 
then its time-spirit (or the cosmic process of gravitation, 
“least action,” and increasing entropy) will mean the ex- 
pression of peace through the creation of harmonious struc- 
tures, ox “wholes,” each of which is a finite image of the 
boundless divine whole. As long as any organismic struc- 
ture is peacefully active, and thus a means to further crea- 
tion, it tends to be maintained and developed; but when it 
becomes relatively uncreative, it tends to be destroyed. 

Insofar as stable structures become harmonized, they 
constitute justice, or God’s kingdom. The creation of such 
a realm on earth or elsewhere in the universe involves sat- 
isfaction, enjoyment, and knowledge. Satisfaction is voli- 
tional harmony; it is righteousness, or God’s will. Enjoy- 
ment is affectional harmony, creative love, or God’s feeling. 
And knowledge is the harmonious thought known as truth, 
or God’s intellect. Truth, love, and righteousness are inter- 
penetrating aspects of God’s consciousness, or presence. 
Through God’s presence the past of organic justice (God’s 
kingdom) is created from the future (God’s power) by 
God himself, who is all-comprehending active peace. This 
peace is the eternal end of which the kingdom is but a 
temporal means. 

If truth is God’s intellect, it is not merely human; it 
serves the divine material self throughout creation. Wher- 
ever a creature is guided by a correspondence between 
expectation (root of “concept”) and actualization (root of 
“percept”), there is truth. The conceptual truth achieved 
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by God through rational man may be called scientific 
knowledge; and theology (or systematic philosophy) can 
be regarded from the monistic point of view as funda- 
mental science having physics, psychology, and value 
theory as perspectives. Let us consider, in turn, these three 
strategic studies as the factual, instrumental, and norma- 
tive aspects, respectively, of a non-dualistic theology. 


CHAPTER TWENTY-THREE 


What Psychology and Physics Can Share 


Vv hat is the subject-matter of physics ? Less than a gen- 
eration ago, physics was held to be the science of “matter 
and motion.” This definition stemmed from Newton’s 
acceptance of the Democritean, or corpuscular, view of 
ultimate matter. With the increasing influence of Max- 
well’s stress on the energy of the field, physics became 
known as the science of “matter and energy.” Now that 
Einstein has shown how corpuscular matter can be re- 
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garded as a concentration of field energy, physics is often 
defined as the science of “energy and its transformations.” 
The advent of Minkowski’s chrono-geometry, however, has 
led to the more adequate conception of physics as the 
science of “space-time.” This conception can be adjusted to 
the energy definition if we view space realistically as an 
active substance expressing energy through time. 

Such a view of the subject-matter of physics makes it 
possible to state in physical terms even the most psychologi- 
cal of psychological concepts: soul, spirit, mind, and con- 
sciousness. Indivisible ( or individual) energetic space may 
be identified with Soul as the underlying cause of all mo- 
tion . The time-process in space may then be considered 
spirit, or spontaneous activity, in Soul — an activity char- 
acterized by the law of “least action” (involving adjust- 
ment) and by the entropy law of movement toward 
equilibrium. The point-instant continuum— an immaterial 
field of distinctions in space and time containing past, 
present, and future — may properly be designated as mind; 
and all present, or transient, events may be said to compose 
the various streams of consciousness scattered throughout 
the universe. 

A specific mind is this infinite mind centered in a given 
body. Mind and body together compose a frame of refer- 
ence from which events can be measured. As many finite 
minds, each with its own point of view and perspective, 
exist in the infinite mind as there are bodies; and the spatial 
self can make observations through every body and mind. 
For measuring purposes the infinite mind is thus a federa- 
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tion of interpenetrating embodied minds, a social organi- 
zation of various space-time ref erence frames. Derived from 
Einstein’s general theory of relativity, this concept of mind 
accepts Whitehead’s “organization of perspectives,” and 
the relativity principle of George Herbert Mead’s social 
psychology. Mind embraces the future (or physical field), 
the past (or body), and the present as phases of the spatial 
self’s temporal activity. 

The belief that psychological subject-matter is merely 
human goes back to the dualism of Plato and Descartes 
between a universal “matter” and a human “mind.” With 
this dualism of subject-matter a dualism of method was 
combined. “To the study of mind,” write George F. Stout 
and G. A. Mace, “was allowed a special source of informa- 
tion— ‘introspection’ — the use of distinctive concepts, and 
explanation by reference to ends. ... In the material sci- 
ences, facts are only admitted when guaranteed by common 
observation (in contrast to the alleged privacy of introspec- 
tion) . . . and the phenomena must be given a . . . 
‘mechanistic’ interpretation.” 

It was practically inevitable that the behavioristic school 
of psychology should arise to imitate the “material sciences” 
and pledge itself to the method of common observation 
and mechanistic interpretation. It was also practically in- 
evitable that behaviorism should be denounced by scholas- 
tic psychology holding to Cartesian dualism, and that many 
other schools should range themselves between these two 
extremes. To the scholastics, psychology is the science of 
the individual human “soul” or “mind”; to the behaviorist, 
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it deals with individual human behavior; to an empiricist, 
it may be the science of individual human experience with 
special reference, perhaps, to “mental” experience. 

In each case, psychology is supposed to concentrate its 
attention on the “individual” human being. It is precisely 
this restriction of subject-matter, however, that is being 
called into question from several points of view. Gestalt 
psychology, for example, finds that experience is charac- 
terized by Gestalten, or segregated and circumscribed 
“wholes” arising through a developing dynamical distribu- 
tion of the space-time field; and Gestalten arise, according 
to Wolfgang Kohler, in biological activities like ontogenesis 
and in physical movements like the polarization of an 
electrode or the harmonizing revolution of planets around 
the sun. Hence the meaningful order with which psy- 
chology deals is not merely human experience; it appears 
throughout the universe. 

As the Gestalt school would stretch psychology toward 
physics, Brand Blanshard would stretch it toward logic. 
His elaborate treatise on The Nature of Thought was writ- 
ten deliberately to bridge the gap between traditional 
psychology and what goes on in the mind with reference 
to the universe of creative art, physical science, and mathe- 
matics, or logic. 

C. J. Ducasse would not be content to stretch psychology 
toward another study or discipline; he declares that psy- 
chology, as the science of mind, should cover the universal 
field of philosophy or metaphysics. The objection that 
metaphysics should deal with nature as well as mind is met 
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by asserting that mind and nature are not independent. 
While the special sciences should investigate relations be- 
tween parts of die natural world, psychology (or philoso- 
phy) should study the field aside from which nature 
cannot be known at all— namely, mind. 

In sum, there seem to be movements to universalize 
psychology, as Hegel did, while adjusting it to established 
physical science, as Hegel did not. The universalization 
here suggested, however, would not steer a middle course 
between scholasticism and behaviorism by assigning to 
psychology such a mediate subject-matter as meaningful 
order, thought, or mind; it would fulfill scholasticism and 
behaviorism together by designating psychology as the 
science of soul, in which soul is conceived to be indivisible 
active Nature. 

Psychology would then be the study of active Nature 
knowing and controlling, as physics is the study of active 
Nature known and controlled. Each study is an aspect of 
fundamental science dealing with a traditional aspect 
of fundamental substance. And as physics may be dis- 
tinguished into molar and microscopic physics, psychology 
may be distinguished into human and sub-human psy- 
chology. 

Specific minds, whether human or not, center in bodies. 
Since the inside of a body is in some respects private, every 
finite mind has a more or less private core (the body) 
which is subject to introspection as well as to observation 
from without— although in introspection, of course, the 
observable is more likely to be altered by the process of 
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observation, There is nothing supernatural about intro- 
spection so conceived; it is merely a form of physical rela- 
tivity. In physics an observation from one frame of refer- 
ence is private with respect to an observation from another. 
Yet the two observations can be adjusted in a general 
theory. So can it be with the observation of human behavior 
by the “subject” and by the “experimenter.” 

The distinctive character of human behavior is exempli- 
fied by the fact that the “subject,” through social inter- 
course and language, can cooperate purposely with the 
“experimenter.” As verbal stimuli and responses have ap- 
proximately the same meaning to each, the experiment is; 
conducted in a common field of understanding. The “ex- 
perimenter” and the “subject” are really two communicat- 
ing forms of a common physical soul which is at once 
experimenter and subject. Since man rises above the lower 
animals precisely through communication and resulting 
social institutions, all human psychology is social psy- 
chology. 

In spite of the fact that nearly all schools agree that psy- 
chology is in some sense a study of the “human individual,” 
it would seem that this definition lies at the root of psychol- 
ogy’s chronic difficulties. These might be overcome if psy- 
chology were defined generically as the science of the 
natural individual, or active Nature, and human psychology 
understood as that branch of generic psychology which 
concentrates on human behavior, which studies knowing 
and controlling Nature limited to, or expressed in, the hu- 
man form. 


CHAPTER TWENTY-FOUR 


Theology as Fundamental Science 


If physics and generic psychology can be recognized as 
having the same subject-matter — namely, the cosmic indi- 
vidual — then the most vexing problem in current ethics — 
that of the “individual” versus the state— is open to solution. 
Jay William Hudson has indicated the shift of ethical theory 
and practice in the United States during the past two gen- 
erations “from the notion of right for right’s sake to right 
as a means to an end ; from a code of rules to be obeyed 
to a goal to be achieved.” This goal, he points out, is usually 
regarded as total “self-realization.” 

Yet there is also a “recognition of the social nature and 
the social obligations of the individual” together with an 
“emphasis upon the political and economic orders.” Which, 
then, is primary: the individual human being, or politico- 
economic society? Should the “individual” serve the state, 
or should the state serve the “individual” ? 

When Aristotle was confronted with this ethical ques- 
tion, he replied that man was a political animal who could 
194 
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realize Ms true self only in the state; but that the state, in 
turn, should aim to produce good citizens. Does this cir- 
cular argument answer, or merely obscure, the question ? 
If the “individual” finds his happiness wholly within the 
state, it would seem that the state is the end; but if his 
“self-realization” lies even partly outside the state, then, 
obviously the state is not final. Many democratic thinkers 
affirm that the “individual” is the end, wMle admitting 
that a lawless and violent “individual” may properly be 
controlled by the state. 

Apparently there is no solution to this important prob- 
lem of civilization if we presuppose that the individual is 
the particular human being. But if the individual be re- 
garded as fundamentally the boundless material soul, it 
must then be considered the final value which both the hu- 
man organism and the state may be expected to serve. Thus 
the state is decidedly not die end, but a means; nor is the 
human organism the end. Each human being should be 
controlled, through the limited state, by and for the in- 
dividual, or self, expressed in all human beings and their 
surrounding natural world. 

This absolute self is man’s common good whose “realiza- 
tion,” or expression, is the moral life . While the relation 
between the human organism and state organization is a 
problem, it is neither obscure nor insoluble. The relation is 
simply that of one structure to another — of a more close- 
knit dynamical pattern to one that is less close-knit but 
more extensive. 
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Not only does the concept of the one material self over- 
come the dualism between society and the “individual”; 
it also indicates that ethics is bound up with esthetics. For 
the boundless individual is the active peace diat merits the 
name of absolute esthetic object; and the ethical “realiza- 
tion” — or rather, actualization — of this peaceful individual 
involves the harmonizing, or esthetic, process of creating 
beautiful forms. 

Some of these forms, such as architectural and musical 
products, are usually called esthetic objects. But the real 
esthetic object is eternal. It is through aiming at this im- 
mortal good that we achieve an undying succession of fair 
though mortal things; and these include healthy bodies, 
families, and states, beautiful homesteads and gardens, 
farms, landscapes, and parks, as well as conventional works 
of fine art. Thus ethical self-expression is the birth of beau- 
tiful things out of the Good, which is also the cosmic whole 
and the ultimate self. John Dewey catches a glimpse of 
this all-embracing value when he says in Art as Ex- 
perience, 

A work of art elicits and accentuates this quality of being 
a whole and of belonging to the larger, all-inclusive whole . , . 
in which we live. This fact, I think, is the explanation of that 
feeling of exquisite intelligibility and clarity we have in the 
presence of an object that is experienced with esthetic intensity. 
It explains also the religious feeling that accompanies intense 
esthetic perception. . . . We are carried out beyond ourselves 
to find ourselves. 



Theology as 'Fundamental Science 197 

The cosmic whole, then, is both the active peace enjoyed 
through esthetics and the goodness expressed through 
ethics. It is also the reality studied through logic, or mathe- 
matics. As Hermann Weyl says, “Mathematics is the science 
of the infinite; its goal, the symbolic comprehension of the 
infinite with human — that is, finite — means.” Physics, un- 
like pure mathematics, stresses the past realm of actualized 
possibilities. But physics and mathematics (or logic) both 
study reality as a boundless whole. 

Propositions expressing merely possible, or future, rela- 
tions are known as formally true, or correct; those express- 
ing actual, or past, relations are known as materially, or 
factually, true. The correctness of a proposition is tested 
by the “coherence” of its stated possibility with others in a 
system of implication; while the factual truth of a correct 
proposition is tested by the “correspondence” between its 
stated possibility, involving concept, and some stated actu- 
ality, involving percept. 

A proposition is not true because “useful,” but useful if 
true. A true proposition is always useful as a fair structure 
through which reality can be intellectually enjoyed. It may, 
in addition, be useful to subsequent theory, or to human 
practice through which reality can be enjoyed with greater 
effect. 

In sum, the three “normative sciences” of ethics, esthetics, 
and logic have the same subject-matter, at once the reality 
known through logical propositions, the goodness sought 
through ethical conduct, and the active peace appreciated 
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through esthetic created forms. We have here three func- 
tions of a single theory of value concerned with the peren- 
nial creation of conditioned values from the one uncondi- 
tioned, or real, value. 

# ■ # * 

If physics, psychology, and value theory deal — from dif- 
ferent viewpoints — with the same subject-matter, this ob- 
ject of study must be at once fundamental substance, 
selfhood, and value; in sum, the divine cause conceived by 
metaphysics, or theology. There was no antagonism be- 
tween Spinoza’s theology and seventeenth century physics 
because both, alas, were deterministic. Other attempts of 
that time to harmonize “science” and “religion” in a ra- 
tional scheme turned out to be rather fantastic. Later, 
Kant’s super-rational assignment of theology to a “nou- 
menal” realm beyond the “phenomenal” world of physics 
allowed neither discipline adequate scope. This opposition, 
furthermore, resulted in mystification. But the revolt of 
physics itself against mechanism, and of theology (or meta- 
physics) against dualism, has finally made it possible to 
merge the two studies. 

Think of culture as a tree. Let practice be the tree’s solid, 
though developing, structure; theory, the vitalizing sap of 
the tree. Let the trunk represent what is central, or generic, 
in culture; the roots and branches, what is specific. Let 
economic activity be the roots; exploratory activity, the 
branches. Then religion (including education) will be the 
solid trunk, practical and generic; and theology (or funda- 
mental science) will be the sap in the trunk, theoretical 
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and generic. Special studies, known as sciences, will be sap 
in roots and branches, theoretical and specific; and their 
practical applications will be the roots and branches them- 
selves — the roots representing useful arts; the branches, 
fine arts and free inventive procedures. 

Physics, as an aspect of fundamental science, will thus 
be theoretical and generic; but biology will be theoretical 
and specific, for it is physics restricted to protoplasmic 
physical organization and employing methods suitable 
thereto; and sociology will also be theoretical and specific, 
for it is biology restricted to human biological organization. 
Thus sociology is an elaborate and highly specialized kind 
of physics (non-mechanistic physics, of course) which is 
one aspect of theology regarded as fundamental science. 

Lord Gifford, the Scottish jurist who established the 
well-known lectureship in theology, was prophetic when 
he urged in his will that the subject be treated “as a strictly 
natural science, the greatest of all possible sciences — indeed, 
in one sense, the only science, that of infinite being.” John 
M. Watson has expressed the same drive for unity in Science 
as Revelation. “God is in the hydrogen atom as truly as in 
the brain of man.” And John Laird in Theism and Cos- 
mology concludes that “if a cosmological theism is 
based . . . upon the reality of the world . . . its most 
logical form is the doctrine that the world is intrinsically 
deiform, even if God be much more than worldly.” 

The view that God is the world’s only cause mediates 
between the old realism in physics, which saw a multitude 
of mechanical causes, and the new positivism, which sees 
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ho cause at all. The latter view has discarded causality in 
the old sense because electrons seem to emerge from a field 
• and with undeterminable velocity or position. The new 
physics, however, does not forbid a general and funda- 
mental causality. Whatever cause generates and organizes 
the electron must operate through a field of undetermined 
potentiality. Such a cause, bearing the nature of a self actual- 
izing its possibilities, and of primary value giving rise to 
expression, may be taken as God, the world’s active Nature. 

# # * 

Thus physics, psychology, and value theory can each be 
considered theology, or metaphysics, in a different per- 
spective. We take the physical, psychological, or valua- 
tional approach to the unbounded whole according to 
whether we regard it for the moment as the material, the 
efficient, or the final cause of all tilings. In the purview of 
non-dualistic theology, this whole may be termed indivisi- 
ble Nature, or God. 

Inasmuch as God so conceived is the absolute self which 
in man doubts and proves, any argument for the existence 
of God is irrelevant. If God already exists as the metaphysi- 
cal and logical ground of every proof, there is no sense in 
attempting to prove God. All arguments for God’s exist- 
ence are thus revealed to be arguments for a dualistic God, 
for a God who is separate from and less certain than the 
\nowing self. 




The Needlessness of Doctrinal Problems 


The monistic concept of God not only does away with 
the need for arguments about God’s existence; it also takes 
away the occasion for theological puzzles such as the “prob- 
lem of religious knowledge,” the “problem of freedom,” 
the “problem of evil,” and the “problem of human im- 
mortality.” From the standpoint of scientific faith these 
topics are really not problems but worrisome expressions 
of a defective religious view. What these so-called problems 
require is not solution but evaporation by exposure to a 
non-dualistic philosophy. 

The “problem of religious knowledge” goes back to the 
ancient Greeks. While Plato felt that God could be known 
directly and “immediately,” Aristotle held that man could 
know directly only things of the world. He believed that 
God was known by himself directly and “immediately,” 
but by man only through inference. Thomas Aquinas 
steered a course between these two authorities by deciding 
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that man could know God directly and “immediately” in 
the “after-life,” but only indirectly in this life. The problem, 
however, was left unsolved for the modern man, who 
wished to know God directly here and now. Descartes 
believed that man could know himself “immediately,” 
things of the world directly through the senses, and God 
indirectly by means of an “innate idea.” Locke’s empiri- 
cism, Kant’s criticism, and succeeding empiricistic ideal- 
isms made knowledge of God more indirect by rejecting 
innate ideas. With Bergson, whose “intuition” harked back 
to the direct and “immediate” knowledge of Plotinus and 
Plato, the problem returned to the ancients. 

How can we know God? A scientific answer becomes 
possible when we accept the monistic position implicit in 
the logic of John Scotus Eriugena. God is Being unlimited 
and undifferentiated; the world, including organic man, 
is Being limited and differentiated. God, man, and the 
world are thus not three things but one; namely, God, who 
appears through time as the world and man. As the one 
real individual, God is at once the knowing subject and the 
known object of all knowledge; and since knowledge al- 
ways comes by way of experience between the environing 
world and an Organism, notably man, all knowledge is 
mediated. 

Accordingly, no knowledge is immediate. But in sense- 
perception knowledge is direct. All sense-perception, 
whether occurring through organic man and his environ- 
ment or through another type of organism and its en- 
vironment, is God’s mediate direct knowledge of himself. 
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All conceptual knowledge, derived from sense-perception, 
is God’s mediate indirect knowledge of himself. Thus all 
knowledge, whether indirect or direct, is mediate knowl- 
edge of God. When we say — conventionally — that a man 
sees a mountain, we should mean that God as knowing 
subject operating through a human visual apparatus sees 
God as known object in the form of a mountain. 

We may therefore agree with Aristotle that all human 
knowledge comes primarily through the senses, and that 
God knows himself; but we may not believe that God 
knows himself apart from the sense-world, or that human 
knowledge can exist apart from God. We may agree with 
Plato that God can be known directly; but we must deny 
Plato’s assumption of “immediate” knowledge. God is 
himself — we are God — immediately; but God cannot know 
himself — we cannot know God— except mediately, or 
through bodies and their environing world. 

Since all knowledge is knowledge of God under internal 
limiting conditions, we must stipulate that “religious 
knowledge” be defined not by its subject-matter (or its 
object) but by its method. If any man can have direct, or 
sensory, knowledge of God, the task of religion is not to 
demonstrate direct knowledge of God but to improve that 
knowledge with indirect — that is, conceptual and scientific 
— knowledge. In brief, there is no dualism between reli- 
gious and scientific knowledge when we assume that all 
knowledge is God’s knowledge of himself operating 
through the world of experience. There is really no prob- 
lem of religious knowledge; there is only the tas\ of broad- 
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ening and deepening our natural knowledge until its 
concepts become worthy of meeting human need. 

# * # 

The “problem of human freedom/’ like the “problem of 
religious knowledge/’ depends historically on the supposed 
opposition between God and man. Especially when an 
omnipotent God is conceived as will, the problem becomes 
acute — as in the Jewish tradition and Stoicism. Augustine’s 
belief in an almighty will implied predestination, which 
he attempted to reconcile with free will by saying that God 
predestines man because he foresees what man will do. 
This notion of God’s prevision, coupled with the Stoic 
dogma of “natural law,” led through Thomas Aquinas 
to the “scientific determinism” of early modern times. It 
remained for Spinoza to proclaim that “natural laws” are 
“God’s eternal decrees.” 

Against this compound determinism it would seem that 
freedom had no chance at all. Yet Spinoza devoted the 
final part of his Ethics to an exposition of human freedom. 
He argued that the human mind is free not from or against 
but in God. Since man is a mode of God, man’s freedom 
is precisely God’s freedom within the sphere of human 
knowledge and action. As God’s freedom lies in his intel- 
lectual control over the world, so man’s freedom consists 
in “the power of the intellect” over “the emotions.” 

No Western thinker has seen more clearly than Spinoza 
that, if an almighty God exists, man can be free only 
through God’s intellectual will. Spinoza’s trouble lay in 
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the ancient and medieval notion that God’s intellectual 
will is a “fixed and eternal” thing. But the Self alone is 
eternal; will is temporal and derivative. Man is funda- 
mentally free because he is fundamentally the spontaneous 
divine self creating the world through the interplay of 
flexible organic wills. 

The monstrous doctrine of determinism, which has re- 
cently lent support to the totalitarian state, is neither scien- 
tific nor distinctively modern but an ancient-medieval 
mixture of incongruous ideas, each arising from supersti- 
tion. Contemporary science, as we have seen, has no God 
apart from unbounded space and no “natural law” apart 
from man-made statistics. The past may be somewhat de- 
termined, .but the future is unfettered potentiality and the 
present is a free, or indeterminate, movement. 

Thus every man is free in his movement, free to express 
his “individuality,” his uniqueness among men and things. 
But present-day science gives no sanction to “individual- 
ism,” or the doctrine that men are separate units, each 
independent of law and order. Every human organism, like 
every atom, is organically related to other structures 
throughout the world. Man is free not from God and 
other men but in God and with other men in fellowship 
that tolerates no confines of race or nation. 

The beginning of wisdom about human freedom is the 
recognition that man is essentially one with the spontaneous 
divine individual who is even now creating the natural 
and human world. This recognition, whether it comes 
through faith and prayer, discovery and meditation, self- 
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discipline, honest work, recreation, romantic love, friend- 
ship, or esthetic appreciation, frees us from superstition 
and fear, from rage and depression, releasing impulses 
toward generous, creative achievement. Freedom is not 
the privilege of experiencing restlessness. “Thou hast made 
us for Thyself,” wrote Augustine in contemplation, “and 
our hearts are restless until they find their rest in Thee.” 
In the freedom that is God we are restfully creative, striving 
in peace to bring about social and natural harmony. 

* # # 

The “problem of evil” has been closely connected with 
the “problem of human freedom” because the most popular 
way of dealing with responsibility for human suffering has 
been to place it on man’s free will. The early Hebrews won- 
dered how an all-good and all-powerful God could be the 
source of man’s affliction. The belief arose that human 
suffering was the punishment visited by God upon man 
for willfully disobeying, or sinning against, the divine 
will as revealed in sacred law. 

Jesus’ conduct and teaching ran counter to this familiar 
belief. On the one -hand, he dared to think that the law 
might be criticized and new standards adopted. On the 
other hand, he boldly declared that sin was forgiven. Such 
ideas were blasphemous from the standpoint of the old 
dualism between God’s will and man’s. But the work of 
Jesus implied a rejection of dualism. God’s will, according 
to Jesus, was revealed not in every detail of established 
law but primarily in love toward God and man, and sec- 
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ondarily in laws that could be adapted thereto. And sin 
was not willful rebellion, but disorder and blindness. The 
people were “as sheep without a shepherd,” and the Phari- 
sees were “blind guides” leading the blind. On the cross 
Jesus prayed: “Father, forgive them, for they know not 
what they do.” 

Developing this position of Jesus, let us define suffering 
as unrelieved maladjustment anywhere in the universe, and 
sin as the impulsion, or “will,” from which the maladjust- 
ment is judged to proceed. Thus the evil of suffering, as 
the early Hebrews believed, can be explained by the evil 
of sin. But how can sin be explained in view of an all-good 
and all-powerful God? To regard sin as rebellion is to 
deny that God is all-powerful, and that man is made in 
God’s image. On the assumption that man is fundamentally 
God, man’s freedom cannot possibly lead to rebellion 
against the divine will. How, then, can sin be explained ? 

We should note, first of all, that an evil will is evil not 
because it is free, but because it is blind and disorderly. 
In other words, a will is evil insofar as it fails to conform 
to God’s light and order, to God’s intellectual will. But 
such failure is precisely the fault of childhood, of imma- 
turity, of archaic behavior. Thus an evil will, or sin, is an 
infantile will whose explanation can be found in the process 
of time. Granted that cosmos arises from chaos, there may 
always be wills, whether human or sub-human, that are 
still somewhat chaotic. 

Since evil is not merely human but an aspect of the 
entire cosmic process, God is undeniably the cause of its 
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coming. Without God’s indeterminate, or impulsive, ac- 
tivity no evil impulses, or “wills,” could arise. But without 
this impulsive expression of God we could never experi- 
ence, on die other hand, a free creation or reconstruction of 
tilings; the world would offer no genuine novelty or 
variety, no meaningful thrill of strife and achievement. 
Evil is thus a transient complex of occurrences falling by 
accident in the middle of the world’s good beginning and 
end. 

As with freedom, so with evil, will is not fundamental. 
Within the realm of dynamic and structural interaction 
we find both chaos and integration toward cosmos. The 
integration, or universal impulse toward harmony, is God’s 
will which, on occasion, must oppose and thus determine 
as evil certain chaotic (though possibly organized) wills. 
Thus God does not will all that is willed; for evil wills are 
precisely the derivative and particular impulses that run 
athwart the derivative but universal trend known as God’s 
will. Though omnipotent, God is not omnivolent. Will 
itself, like motion, is relative; and God is not an almighty 
will. Yet God’s will, in human life as elsewhere, is para- 
mount in the long run. 

The same God that underlies evil’s coming is the ground 
of its overcoming as well. For the many-sided outlook and 
firm organization of God’s will gives assurance that it can 
eventually destroy or reconstruct evil wills. Neither God 
nor man wills evil. When man’s will is evil it is not from 
aiming at evil but from aiming at good without love, truth , 
or habits of righteousness. This follows from the premise 
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that man’s distinction from God is one of limitation, not 
opposition. Man is fundamentally God and therefore re- 
sponsible, in God, for both the coming and the overcoming 
of evil. 

* # # 

The “problem of human immortality,” in the view of 
Thomas Aquinas, was related to the “problem of evil”; for 
an after-life recompensed the evil doings and undergoings 
of this life. The Jewish doctrine of God’s creation of man, 
curiously compounded with the Greek doctrine of im- 
mortal soul, produced the “immortal human soul” which 
was created in time yet eternal — like a stick with one end 
of infinite length. Only beyond the grave, according to 
Aquinas, could man enjoy God and so experience the su- 
preme good of life. 

With his modern concern for the present, George Fox 
declared that God, or eternal peace, can be enjoyed here 
and now through his spirit in man. What can be added 
scientifically to this conception of immortal life ? In a sense, 
we survive bodily death through our progeny and personal 
influence, through social institutions and solid material ac- 
complishments. But does the personality live on forever ? 

The indefinite spreading of one’s many-sided human in- 
fluence may possibly be supplemented by the more definite 
persistence of a “subtle causal body” — an occult organism 
—which survives the death of the “gross body.” In one 
theory, the surviving subtle body is reincarnated again and 
again; in others, it lives in an astral realm either apart from 
or influencing ordinary human society. Evidence tending 
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to support such belief is not wanting; but whether this 
evidence is best explained by a subtle body, or by “telepathy” 
and “clairvoyance,” or by mental suggestion, or by some 
now unknown influence, has not yet been scientifically 
established. 

In any case, there is no rational ground for assuming 
the immortality of anything specifically human. If the hu- 
man form has come into being, it will eventually, perhaps 
after millions of years, pass away. Even a “subtle causal 
body,” being some sort of structure, must be subject to 
creation and destruction in time. The phrase “i mm oral 
human soul,” which was born in confusion, is a contra- 
diction in terms. As a simple thing the Soul is indeed im- 
mortal; but the human form, being a structure, is mortal. 
Hence immortality lies not in the human form, but in 
our divine substance, or common soul. God is immortal; 
and we are immortal because we are fundamentally God. 

We can believe that we shall somehow live after bodily 
death if we understand that we are now the one divine 
self which has already lived, and is now living, in count- 
less different forms— mineral, vegetable, animal, human, 
and possibly superhuman. We rest in the universal soul. 
Other forms of experience are ours through racial memory, 
scientific knowledge, constructive imagination. Since God 
in his immensity embodies and re-embodies forever the 
achievements of every human being, particular structures 
need not survive. No value is lost in God. We are thus 
brought back to the view of George Fox that immortality 
is ours insofar as we experience God here and now. 
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As we now turn to the study of man’s evolutionary back- 
ground and try to reconstruct life’s conditions many ages 
ago, we may possibly sense the immortality of our nature. 
For if the Self in us can reflect at this time on our heritage 
from the distant past, shall it not also be able to reflect at 
some future time on the heritage (for posterity) that is 
now being built ? 


CHAPTER TWENTY-SIX 


Can Life Come From Matter ? 


foETicALLY, as in the Gospel of John, the term life may 
refer to the activity through which the entire world is 
created. In this sense we may say that the universe is alive, 
or that life is universal. Scientifically, however, the term 
is restricted to a certain type of structure. Since 1846, when 
Hugo von Mohl gave the name “protoplasm” to the func- 
tioning mass of a plant or animal cell, this type of structure 
has been known to science by that name. Let us inquire 
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how the protoplasmic structure of matter may have arisen 
from a more elementary matter. 

Blocking our path is a “vitalism” which holds that proto- 
plasm is original and therefore has not arisen from any- 
thing else. Thus, there are two kinds of original matter: 
the non-living , governed by mechanism and chance; and 
the living, governed by a specific “vital force” which aims 
at “ends” and organic “wholes.” Supporting this biological 
dualism is an ancient tradition— stemming from Aristotle 
and thence from Anaximenes — which has made the popu- 
lar observation that plants and animals, in contrast to their 
surroundings, seem to be moved from within by more or 
less definite purposes. Furthermore, the experiments of 
Louis Pasteur and John Tyndall have indicated that “all 
life comes from life” ( omne vivum ex vivo), so that the 
doctrine of abiogenesis — of maggots arising from decayed 
meat, for example — is false. The vitalists, finally, can ex- 
plain the presence of life on earth by the surmise of Helm- 
holtz that vital seeds have traveled on meteors from one 
habitable world to another. 

Such speculation may find support in a recent study by 
J. C. Uphof, who has pointed out that micro-organisms, 
especially when dry, can remain potent at temperatures 
that would quickly destroy more complex forms of life. 
Some bacteria spores, for example, were found to resist 
for a few minutes a dry heat of 150° C., while twenty-seven 
cultures of intestinal bacteria could not be killed by a three- 
day exposure to -253° C. cold. Moreover, bacteria have 
been caught on slides in the rare atmosphere that lies several 
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miles above sea level. Near mountain tops the temperature 
o£ the slower meteors might not be high enough to destroy 
the simplest forms of vegetable or animal life. Hence the 
continuous rain of tiny meteors through our atmosphere 
might possibly carry dormant protoplasm to and from the 
earth. 

The problem of life’s distribution, however, is quite dis- 
tinct from that of its basic nature. It is possible that proto- 
plasm has reached the earth from some other habitable 
world, or that the earth has been quietly serving as the 
breeding ground for a vast domain beyond its borders. But 
knowledge of protoplasmic journeys would not tell us 
whether protoplasm is an original substance, a special crea- 
tion, or an evolution from sub-protoplasmic material. The 
doctrine of omne vivum ex vivo may well hold for the 
earth in its present state without denying that protoplasm 
could have emerged when the earth’s atmosphere and elec- 
tromagnetic field were considerably different. That plants, 
and animals have emerged from more basic matter is sup- 
ported by the fact that protoplasm is no exception to the 
physical laws of conservation and degradation of energy. 
Says F. G. Donnan: 

If we put a guinea pig or a man into a nutrition calorimeter, 
measure the work and heat produced and the energy values of 
the food taken in and the materials given out, we find our bal- 
ance sheet correct. The living being neither destroys nor creates 
energy. ... It is the nonequilibrium, the free or available en- 
ergy of the environment which is the sole source of . . . life 
and activity. A steam engine moves and does work because the 
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coal and oxygen are not in equilibrium. . . . The chief source 
of life and activity on this planet arises from the fact that the 
cool surface of the earth is constantly bathed in a flood of high- 
temperature light. ... All living things live and act by utiliz- 
ing some form of nonequilibrium or free energy in their environ- 
ment. ... A living being is not a magical source of free energy 
or spontaneous action. 

The vitalist, however, will correctly insist that an or- 
ganism’s stability and creative activity cannot be explained 
merely by mechanism and chance. Here we find the crux 
of the problem. While the mechanistic thinker is properly 
exercised by the dualism of his vitalistic opponent, he him- 
self has not given life an adequate explanation: he has 
failed to account for life’s “wholes” and “ends.” Even 
Donnan, who sees that life is physically based, admits that 
“a living being is a dynamically organized individual, all 
the parts of which work harmoniously together for the 
well-being of the whole organism. Perhaps the solution is 
to assert that every organized structure, whether living or 
sub-living, is in some way and to some degree the mani- 
festation of a creative and stable material substance, a sub- 
stance which is the end of “ends” and the whole of 
“wholes”; in brief, a material God. 

Variety and novelty may then be explained by God’s 
spontaneous acts, each of which should be regarded as an 
event not necessarily identical with its neighbors. What 
we call chance is this divine spontaneity. Life’s “ends” may 
receive an explanation of the same type. Since the material 
whole (or God) is indivisible, neighboring events have 
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common boundaries; each event, therefore, is immersed in 
a mechanism of pressure from the environment which re- 
sults in creative adjustment — or motion toward an “end” — 
according to the law of “least action.” Finally, the rhythmic 
balance of a “whole” — that is, an organism — can be ex- 
plained by a tension between elementary insurgent events 
and the drift toward equilibrium expressed by the law of 
increasing entropy. 

# * # 


It is possible, then, to accept both the continuity princi- 
ple of “mechanism” and the stress of “vitalism” on organic 
quality. From this standpoint we may assume that proto- 
plasm has emerged from the next lower level of evolution 
in which all levels express a material God. 

On the level of evolution just below protoplasm— in the 
“twilight zone of matter” — we find molecular aggrega- 
tions larger than the largest molecule but smaller than the 
smallest cell. These organismic structures, or sub-living or- 
ganisms, are protein (“nitro-explosive”) and colloidal. 

A material system, whether “inorganic” or “organic,” 
is colloidal when its balance is very delicate: when tiny 
particles in a medium tend both to repel each other through 
electrical charges and to attract each other through cen- 
tripetal surface forces. In such a flexible, open-work struc- 
ture the ratio of surface to volume is very large, which 
facilitates a rapid shifting of electrical stress. “It is obvious 
that colloids,” says Alfred Korzybski, “are extremely sensi- 
tive and complex structures with enormous possibilities as 
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to degree of stability . . . and allow a wide range of varia- 
tion of behavior.” 

We may find a clue to the hypothetical emergence of 
protoplasm from protein colloids in the laboratory creation 
of organisms that behave in a somewhat protoplasmic man- 
ner. George Crile has reported that “proteins with their 
relatively positive sign of charge, when mixed with lipoids 
of the same species with their relatively negative sign of 
charge, form models of living cells that exhibit the simpler 
fundamental phenomena of living cells, such as cell di- 
vision, the presence of an electric potential difference, the 
taking of differential stains, the exhibition of metabolism, 
and a response to anesthetics, narcotics, thyroxin, and to 
changes in the hydrogen ion concentration identical with 
that manifested by living organisms.” 

In what fundamental do these “autosynthetic cells” differ 
from bona fide protoplasm ? According to J. A. Thomson, 
the living organism is a “self-stoking, self-increasing, self- 
reproducing engine” which “profits by experience.” In per- 
forming metabolism, Crile’s “models of living cells” are 
self-stoking; in performing cell division, they are self- 
increasing and self-reproducing; and they apparently profit 
by experience. If they fall short of life, it is chiefly in respect 
to their lack of endurance. But the line between protoplasm 
and the next lowest structure is now seen to be rather vague. 

Consider d’Herelle’s “bacteriophage,” which has been 
regarded as the “missing link” between life and sub-life. 
It seems to be a filtrable virus which can hydrolyze certain 
ordinary bacteria. Bechhold and Villa have devised a 
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method whereby the minute bacteriophage organisms can 
be rendered visible and measured. “The process,” remarks 
Donnan, “consists in depositing gold on them, strengthen- 
ing up these gilded individuals . . . and obtaining as end- 
result a sort of metallic skeleton of the original organism. 
It appears that the individuals of d’Herelle’s bacteriophage 
are small disks whose diameter lies between 35 and 100 
millimicrons. Now the diameter of an ordinary chemical 
molecule is of the order of one millimicron, i. e., one- 
millionth of a millimeter. Colloid particles are much bigger 
than that.” In size they approximate the bacteriophage. “If 
we can find a complete continuity of dimension between 
the living and the non-living,” asks Donnan, “is there really 
any point at which we can say that here is life and there 
is no life?” 

We still have the problem of protoplasm’s emergence. 
We must still show how the doctrine of omne vivum ex 
vivo , which seems to hold for the earth today, might not 
have held when the earth was much younger. “As the 
molten earth cooled,” declares H. .Spencer Jones, “great 
quantities of water- vapor, carbon dioxide, and other gases 
must have been evolved from the liquid magma, when at 
length it solidified to form the crust. These gases, with 
residual gases from the initial atmosphere, formed the new 
atmosphere which, as the earth was then relatively cool, 
could not escape.” This atmosphere contained less oxygen 
but much more carbon dioxide and water-vapor than ours. 
When the vapor condensed it fell to earth and poured over 
the primordial igneous rocks in rivers of warm water to 
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form the first oceans. With the water came volcanic par- 
ticles which piled up as sediment in the ocean and later, 
with volcanic upheavals, became exposed sedimentary 
rocks. 

In the ancient rocks of the Proterozoic era, over 500 mil- 
lion years ago, are found skeletons of the microscopic 
Radiolaria and remains of simple plants called algae. 
Prior forms of life, too small and soft to leave any trace in 
the rocks, must have emerged from sub-life during or be- 
fore the Proterozoic era. Strong solar radiation beat down 
upon warm coastal waters containing oxygen, carbon 
dioxide, and oxidizable nitrogen compounds, such as am- 
monia, produced by volcanic action. The sun’s intense ultra- 
violet rays were not excluded by the present large quantities 
of atmospheric ozone and oxygen. And radioactivity on the 
earth was more intense at that time than now. These con- 
ditions favored the emergence and variability of life. 

That protoplasm arose in the warm primeval ocean is 
most probable, remarks Donnan, “since the inorganic salts 
present in the circulating fluids of animals correspond in 
nature and relative amounts to what we have good reason 
to believe was the composition of the ocean . . . The 
image of Aphrodite rising from the sea is therefore not 
without scientific justification.” Perhaps the earliest forms 
of life used fermentation for their growth-energy. The 
sugar required for this process could not, of course, have 
come from green plants; but E. C. Baly “has proved conclu- 
sively,” says Donnan, “that in the presence of light, mois- 
ture, and carbon dioxide, formaldehyde and sugar can be 
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produced at the surface of certain colored inorganic com- 
pounds, such as nickel carbonate.” The stage is now set for 
the entrance of life itself. 

“A simple organism,” says J. B. S. Haldane, “must con- 
sist of parts . . . each of which can multiply only in the 
presence of . . . almost all of the others.” Suppose that 
carbon and nitrogen compounds were floating together 
in the warm shallow sea like the supersaturated solu- 
tion in which a crystal will grow, or like the bacteria cul- 
ture in which a bacteriophage will multiply. Each mem- 
ber of this floating colony might have been able to multiply 
in the presence of the others under the stimulus of ultra- 
energetic solar rays. “The first living or half-living things,” 
continues Haldane, “were probably large molecules syn- 
thesized under the influence of the sun’s radiation, and 
only capable of reproduction in the particularly favorable 
medium. Each presumably required a variety of highly 
specialized molecules before it could reproduce itself. . 
This is the case today with most viruses, including the 
bacteriophage, which can grow only in the presence of 
the complicated assortment of molecules, found in the living 
cell.” 

How did these primitive organisms become protoplasmic 
organisms? Haldane suggests that “as the primitive or- 
ganisms used up the foodstuffs available in the sea, some of 
them began to perform in their own bodies the synthesis 
formerly performed at haphazard by the sunlight. . . . 
The first plants thus came into existence, living near the 
surface of the ocean, and making food with the aid of sun- 
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light, as do their descendants today. It is thought by many 
biologists that we animals are descended from them. 
Among the molecules in our own bodies are a number 
whose structure resembles that of chlorophyl, the green 
pigment with which the plants have harnessed sunlight 
to their needs. We use diem for other purposes ... for 
example, for carrying oxygen.” 

Continuity of life from the active molecular aggregation 
to the present aggregation of human beings over the earth 
is thus a scientific possibility. 


CHAPTER TWENTY-SEVEN 


Evolutionary Surprises 


How did life develop from original protoplasm to present- 
day man ? Biology knows just enough to tell the story in 
a sketchy, uncertain manner. The first living organism 
probably centered in a loose-knit surface-force organiza- 
tion of large protein molecules, each multiplying “after its 
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kind” through the agency o£ the physical field. By means 
of molecular reproduction the entire aggregation would 
grow until it required a greater proportion of surface to 
volume. It would then split up into smaller groups in the 
random manner followed by bacteria today. Each daughter 
group would constitute a new organism which, in its turn, 
would divide and thus reproduce. As organic reproduction 
became systematized for maintenance in various kinds of 
environment, a vast tree of life would spread over the earth 
in space and time. 

The evidence for organic evolution is threefold: the time- 
evidence of geological strata; the space-evidence of geo- 
graphical regions; and the form-evidence of biological 
classifications. Let us consider the form-e.vidence first. The 
ordering of plants and animals in lines of “descent” from 
the universal to the particular was undertaken by Aristotle; 
and by moderns, notably Linnaeus, in the period between 
1550 and 1850. As a result, various plants and animals have 
been arranged by similarity into species, genera, families, 
orders, classes, and phyla. 

Homo sapiens, for example, refers to die single species 
(including the Caucasian, Mongolian, and Negro varieties) 
of living man, which belongs (with the primitive men) 
to the genus Homo, which belongs (with the semi-men, or 
the “missing links”) to die family Hominidae, which be- 
longs (with the anthropoid apes, the monkeys, marmosets, 
and lemurs) to the order Primates, which belongs (with 
other warm-blooded animals) to the class Mammalia, 
which belongs (with the birds, reptiles, amphibians, fishes, 
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hagfish, and lamprey) to the subphylum Vertebrate which 
belongs (with organisms like the sea squirts) to the phylum 
Chordata. Simple members of this phylum are readily com- 
parable to simple members (such as sponges and molluscs) 
of other phyla which have their own development in the 
animal kingdom. 

It has always been recognized that individuals belong- 
ing to one species, despite their variety, have sprung from 
a common ancestry. The same reasoning applied to genera 
and the “higher” groups suggests a common ancestry for 
all living individuals — in brief, organic evolution. This 
idea is confirmed by blood tests for nearness of kinship; 
by the embryonic development of every organism through 
a succession of stages that corresponds roughly to the or- 
ganism’s “descent” from phylum to species; and by the 
circumstance of “homologous parts.” Man’s arm, for ex- 
ample, is homologous with the horse’s foreleg, the whale’s 
flipper, the bird’s wing, the turtle’s paddle, and the fish’s fin. 

The geographical distribution of plants and animals, 
studied by the traveler naturalists of the nineteenth century, 
likewise supports the theory of biological evolution. Here 
we have space-evidence. Organisms confined to the more 
inclusive groups such as phyla and classes are more wide- 
spread than members of the lower and more particular 
groups such as genera and species. Thus 83 percent of the 
plant species and most of the several thousand species of 
insects found in the volcanic and oceanic Hawaiian Islands 
occur nowhere else in the world. The conclusion is drawn 
that species can originate at a late period in regions isolated 
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by physical barriers — that life is a tree whose branches and 
twigs have appeared at widely different times and places. 

Vital evolution is suggested, finally, by the “record of 
the rocks” — by fossils discovered in successive geological 
strata. This is time-evidence. When allowance is made for 
distortion of layers due to volcanic and other action, the 
simpler and more general biological forms are found at 
the lower (presumably earlier) levels. This connection be- 
tween life and the earth’s crust was observed by Robert 
Hooke and others in the seventeenth century when coal 
mining had become a subject of scientific inquiry. As James 
Hutton, Sir Charles Lyell, J. D. Dana, and Louis Agassiz 
developed geology, the view became established that 
paleontology — the study of fossils — indicates a develop- 
ment of living forms during hundreds of millions of years. 

The rocky background of organic evolution has been 
marked off into five “eras”: (1) the Archeozoic (original 
life) era, which extends from the earth’s origin — reckoned 
at 2,000 million years ago — until about half the time since; 
(2) the Proterozoic (first recorded life) era, which covers 
about half of the remaining half; (3) the; Paleozoic (ancient 
life) era, which covers more than half of the remaining 
quarter; (4) the Mesozoic (middle life) era, which em- 
braces about 140 million years; and (5) the Cenozoic (re- 
cent life) era, which extends over the past 60 million years. 
All except the first two eras have been divided into “peri- 
ods”; the Cenozoic is further divided into “epochs”; and 
the Recent epoch is divided into “ages”: New Stone, 
Bronze, and Iron. 
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The course of life began, most likely, in the sunlit sur- 
face waters of the late Archeozoic era as non-cellular proto- 
plasmic organisms. These Protista (or “first living things”) 
were rudimentary plants and potential animals. “There is 
no sharp line of demarcation,” says Lancelot Hogben, “be- 
tween Protista which live in colonies and the simplest types 
of ‘animals’ like sponges or ‘plants’ such as algae and 
fungi.” Sexual as well as asexual reproduction may be 
found in both Protophyta (or “first plants”) and Protozoa 
(or “first animals”). Thus the great bifurcations between 
plants and animals and between male and female seem 
to be early but not original specializations. 

Sponges are animals; yet some are stationary and green 
like plants. Fungi are plants but not green. “Though the 
slim mold eats and moves like an animal,” says J. H. Brad- 
ley, “it breeds like a spore-bearing plant.” A volvox colony 
may be male or female, both or neither. Yet sex is, in gen- 
eral, a standardized invention of Nature which provides 
variation within stability ; and the plant-animal distinction 
is a permanent evolutionary success. Says Bradley : “Living 
is largely a dual business of capturing and releasing energy. 
The split in the forces of life sent plants to the business of 
capture, animals to the business of release.” 

The jelly-fish type of life in coastal waters was one of 
basking at ease for the organism— until it was washed up 
onto the beach to perish from lack of moisture. Avoiding 
this fate, some forms of Paleozoic life sank to the somber 
depths and became stagnant like the oyster and clam. 
Others, like the lobster and crab, developed claws for hold- 



Evolutionary Surprises 225 

ing to the rocks in the water. Later such vigorous animals 
could venture into estuaries and rivers where their external 
skeleton, suitable for surf and rocks, was exchanged (per- 
haps) for the more flexible internal skeleton of the fish. 
Certain organisms then made the transition from water 
to land. 

Surviving land-going fishes became stabilized as am- 
phibians which returned to the water for the laying of 
eggs ; and certain amphibians developed into reptiles with 
a hard-shell egg for laying on land. Reptiles, including the 
dinosaurs, dominated the Mesozoic era which saw the rise 
of flying reptiles and birds, of mammals, flowering plants, 
and the more advanced insects. With the Cenozoic “Ter- 
tiary” period, which ended about one million years ago, 
came monkeys and horses, and perhaps the semi-men. In 
the “Quaternary” period-— which is also the Old Stone age 
with its four glacial invasions — the primitive men arose 
to culminate in the splendid Cro-Magnon man, the first 
known instance of Homo sapiens . The Recent epoch of 
about 50,000 years has been dominated by man, whose his- 
torical period covers less than one-tenth of that time. 

In the course of evolution organisms have in general 
become adapted to their respective environments. Dynamic 
rivers encourage the graceful agility of trout and salmon; 
placid lakes foster tiny plants, snails, and insects; swamps 
breed creatures of amphibious pursuits; plains and deserts 
demand animals with long legs which can make a swift 
round of water holes or oases. Hilly regions induce burrow- 
ing. Thus the badger and the mole have degenerate eyes, 
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ears, and tails, but well developed claws or snouts for dig- 
ging. At times the environmental influence leads to “con- 
vergence,” or “parallel growth,” in which creatures of dif- 
ferent ancestry come to resemble each other. For example, 
the Mesozoic reptile ichthyosaur and the modern dolphin, 
a mammal, were molded by the sea to look like a shark. 

Evolution is often supposed to be a gradual process of 
change toward ever advanced forms. But the most pro- 
found evolutionary changes seem to have come about sud- 
denly. Many changes, moreover, have been toward degen- 
eracy — that is, toward a less, rather than a more, complex 
or “advanced” form. The hagfish, for example, has less 
backbone as an adult than at a certain stage in its embryonic 
development. Through disease or bravado or excessive 
variation countless races have perished. And many well 
adapted organisms exist which have remained practically 
constant for hundreds of millions of years. 

These constant types include bacteria and protozoa; 
algae and ferns; seed-bearing plants; crustaceans and in- 
sects. “Some 15 percent or more of all genera of invertebrate 
animals,” declares Bradley, “have somehow withstood for 
two or more geologic periods not only every threat of 
extinction but also every urge to change.” In general, the 
wall between plants and animals, and lesser walls between 
the various groups in each kingdom, still stand. 

* # * 

The idea of organic evolution did not, of course, origi- 
nate with Charles Darwin or the nineteenth century. Early 
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Hindu thinkers and Greeks like Anaximander made it in- 
tegral to their naturalistic theism. It was defended in Eng- 
land by Erasmus Darwin (grandfather of Charles), in 
France by Lamarck and Saint Hilaire, in Germany by 
Goethe. But Charles Darwin was the first to present a 
convincing idea of the evolutionary mechanism . Nursery- 
men and cattle breeders were familiar with the principle 
of selection for improving the stock along chosen lines. 
Darwin declared in his Origin of Species, 1859, ^ iat surviv- 
ing species had been selected by Nature. 

The mechanism, he believed, worked as follows. (1) 
Most living things produce offspring in variety and such 
prodigal abundance that, if they continued so to increase, 
the earth could not hold their progeny. (2) A merciless 
competition — the “struggle for existence” — therefore en- 
sues among members of a given species. The victory of 
a certain variety owing to its advantage over others in that 
particular environment means the “survival of the fittest.” 
(3) The surviving variety’s maintenance through heredity 
constitutes a new species and marks the end of that phase 
of “natural selection.” 

Biology still accepts Darwin’s postulate of environmental 
guidance which renders certain characters useful to the 
individual— for instance, those which give advantage in 
obtaining food, escaping from enemies, appealing to the 
opposite sex, or resisting conditions such as cold or drought. 
But the struggle for existence is now considered not so 
much one among members of the same species as one 
between the species and accidents of the environment, such 
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as torrents or poisons, in which individual advantage 
counts for little. And the characters important for survival 
are now recognized, according to A. Franklin Shull, as ( i ) 
resistance to disease, (2) fertility, and (3) individual plas- 
ticity, or “the ability of an organism to adjust itself to a 
wide range of some element in the environment, or to a 
great variety of factors of different kinds.” 

* * # 

Taking variation for granted, Darwin concerned himself 
only with the control of organic development through the 
environment. The great advance in biological theory since 
Darwin’s time has been made precisely in the field that 
Darwin neglected— namely, the creative factors in organic 
development itself. What causes variation? Lamarck sug- 
gested, over a century ago, that habits arising out of new 
adjustments to environment would tend to modify organs 
or call into existence new ones which might then be in- 
herited. Weismann denied any change in heredity coming 
from the environment either directly or through habit, and 
postulated an independent “germ plasm” of complicated 
structure whose only modification was supposed to result 
from the rearrangement of its parts due to sexual repro- 
duction. Recent experiments have shown that environ- 
mental influence on heredity cannot be ruled out; but the 
quantitative work of Mendel has proved that the germ 
plasm does possess parts whose rearrangements in sexual 
reproduction is responsible for organic variation. These 
structural parts, which Mendel called “factors,” have now 
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become familiar as “genes.” It was not until the time of 
de Vries, however, that experiments indicated sudden 
changes, or “mutations,” in the germ plasm by which “spe- 
cies could originate fully formed at a single step.” 


CHAPTER TWENTY-EIGHT 


Is Man Unique in the Cosmos ? 


Biologists have discovered that species originate chiefly 
through “mutations” or through “chromosome aberrations” 
—that is, through sudden changes in genes or in whole 
strings of genes. They are now inquiring how these abrupt 
changes, in turn, may have been brought about. There is 
no longer doubt that hereditary modifications can occur 
through direct environmental influence on the germ plasm, 
for radical changes in organic characteristics can now be 
induced in the laboratory. Shull says : 

The outstanding production of mutations by artificial means 
is that done by X-rays or radium emanations. X-rays had long 
been used to cause irregularities in the distribution of the 
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chromosomes, but it was not until 1927 that Muller succeeded 
in obtaining numerous mutations in Drosophila by this method. 

. . . Radium treatment was used to induce mutation in Oeno- 
thera by Brittingham and in barley by Stadler. 

The significant question is whether Nature apart from 
man produces mutations and other genetic changes through 
radiation. It is known that the earth— -a huge magnet with 
an ever-present electromagnetic field — receives copious 
radiation from the sun and cosmic rays from space beyond 
the Milky Way. Furthermore, the mutations effected by 
X-rays in the laboratory seem to be of the same general type 
as those arising spontaneously. It is therefore possible that 
a standard evolutionary mechanism is mutation by radia- 
tion penetrating the earth’s atmosphere from without. Says 
Shull: 

Some tests of this possibility were made in situations where 
the amount of radiation is greater than usual, as by Babcock 
and Collins in a railway tunnel, and by Hanson and Heys in a 
carnotite mine. ... In both these tests flies reared amid the 
greater radiation . . . yielded more lethal mutations than did 
those on the open surface. 

It should be difficult, however, to estimate the amount of 
radiation falling upon the earth in any given period and 
region, owing to the variable nature of the cosmic ray 
effect which seems to depend on the height of the “Ken- 
nelly-Heaviside layer.” This electrical shell, which is known 
to reflect radio waves, may be understood by considering 
the earth as a whole. 
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The earth is believed to consist of four spherical layers: 

(1) the centrosphere, or a nickel-iron core of about 2,000 
miles radius surrounded by a thin layer of heavy metallic 
sulphides and oxides and a thick layer of metallic silicates ; 

(2) the lithosphere, or the geological crust about 20 miles 
thick containing igneous and sedimentary rocks; (3) the 
hydrosphere, or the surface waters including oceans with 
an average depth of two miles; and (4) the atmosphere, 
or a gaseous mixture becoming rarer as it extends outward 
to an effective limit of about 600 miles. 

In the atmosphere’s upper region, called the stratosphere, 
incoming ultra-violet solar rays ionize a layer of atmos- 
pheric particles which serves as a blanket to shield proto- 
plasm against injury from radiation. This ion-blanket, 
known as the Kennelly-Heaviside layer, is supposed by 
Oliver L. Reiser to play a part along with sunspots and 
cosmic rays in stimulating radical changes in organic de- 
velopment. Says Reiser: 

With the increase in sunspots the blanket ... is lowered to 
such an extent that species of plants and animals on mountain 
tops are showered with penetrating radiation and the secondary 
“bursts”. . . The direct hits on the chromosomes induce the 
biological changes which ultimately are the origin of new 
species. 

# # # 

While the bearing of events in the solar system on 
heredity is thus subject to speculation, it is well established 
with regard to the environmental side of evolution— 
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namely, natural selection. Organisms forever have the task 
of adaptation to environment because the environment for- 
ever changes according to definite movements within the 
solar system. Ages of equable climate on the earth alternate 
with those of extreme heat or cold, owing to variation in 
the earth’s inclination as it revolves around the sun, to the 
slow rotary wobble of the earth’s pole, and to die slower 
rhythmic change of the earth’s orbit from the more to the 
less elliptical shape on account of the varying gravitational 
fields of all the planets. 

Gravitation and radioactivity also produce important 
periodical changes in the earthly environment of any or- 
ganism. From the radioactivity of the rocks heat accumu- 
lates in die lowest layer and blows molten material ( ml - 
canisni) up through the earth’s crust. The cooling crust 
folds into mountain ridges whose levels are determined by 
their weights, or gravitational values, relative to the sur- 
rounding masses (isostasy). Beds of sediment eroded from 
the mountains effect a redistribution of weight ( diastro - 
phism) and also intensify sub-surface heat by forming a 
blanket over radioactive rocks. As heat accumulates and 
molten material bursts forth, the cycle begins again. 

Ages of upheaval tend to be dry because the oceans pre- 
sent a restricted surface to the air, and glaciers hold mois- 
ture out of circulation; lowland ages, on the contrary, tend 
to be wet. Hot and cold, wet and dry — these pairs of “op- 
posites” noted by the early Greek thinkers — are mundane 
effects of cosmic influences. Their several combinations in 
various geographical regions supply the multitude of dif- 
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ferent environments through which natural selection oper- 
ates on the vital development arising from other physical 
influences. The result of this interaction is the tree of life 
known as organic evolution. 

One gets the impression that life is not merely organic 
within itself but also organic to the rest of the cosmos whose 
events, in turn, are in the broad sense organic to each other. 
Through gravitation suns and planets and terrestrial masses 
are constantly tending toward harmonious adjustment; 
through radioactivity and radiation sudden eruptions occur 
in the earth’s crust and in the complicated molecular struc- 
ture of genes. After these eruptive disorders come always 
the tendencies toward stable order: genes themselves are 
little organisms obeying this law. Genes or chromosomes 
may become readjusted and form new species. Some may 
die at once, while others — perhaps through inherited new 
habits or migration — become adapted to the environment. 
The picture is one of organism within organism, of adjust- 
ment following catastrophe. 

# # # 

As we note the cosmic conditions of organic evolution 
on the earth from primitive protoplasm to man, we are 
naturally led to inquire whether creatures like man should 
be assumed to exist elsewhere in the cosmos. Aristotelianism 
conceived man as the unique rational animal whose dwell- 
ing place was fixed at the one cosmic center. The Platonic 
tradition, on the contrary, was apt to deduce from God’s 
omnipotent bounty an infinity of more or less rational 
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beings distributed over an infinity of habitable worlds. The 
Persian influence on Judaism and Christianity has made us 
familiar with the idea of angels as a limited variety of 
rational creatures who somehow share the cosmos with 
man. 

The speculation of contemporary science is similar to the 
moderate Persian view in suggesting that here and there 
in the cosmos other man-like creatures may exist. “We 
cannot resist the conclusion,” remarks H. Spencer Jones 
in his Life on Other Worlds, “that life, though rare, is scat- 
tered throughout the universe. It may be compared to a 
rare plant, whose distribution is widespread, but of which 
never more than a single specimen is found at a time.” 
How may such a conclusion be reached ? Assuming that 
protoplasm and man are not alien to the physical universe, 
one may argue that similar structures will arise in the 
course of natural evolution whenever and wherever cosmic 
conditions are favorable. What factors constitute favorable 
conditions? When and where may these conditions be 
found? 

Reflection shows that a sensitive colloidal structure like 
protoplasm cannot function without food, water, oxygen, 
and a moderate temperature. Food is needed to replace 
the parts used up in combustion; oxygen, to make the com- 
bustion possible. Water is the great cooler and dissolver. 
Without it, living structure would burn up or jam. Ex- 
treme cold does not kill micro-organisms, but it suspends 
organic functioning for the simple reason that low tem- 
perature implies low energy. Extreme heat destroys all 


Is Man Unique in the Cosmos? 235 

structures, whether living or not, in proportion to their 
complexity. “In the hottest stars,” observes Jones, “no com- 
pounds at all can be detected; matter can exist only in the 
atomic state. In the sun, whose temperature is about 6,ooo° 
C., a few very simple compounds that strongly resist dis- 
sociation are found, such as silicon fluoride and cyanogen.” 
Bacteria spores can resist heat above water’s boiling-point, 
but higher forms of life cannot do so. 

We may now survey the universe for a world which, 
like the earth, offers the peculiar combination of condi- 
tions essential to vital development. In the solar system the 
sun is too hot for life, while all the moons are too cold — 
besides, they lack atmosphere. Mercury’s atmosphere is 
too rare. This little planet is near the sun, to which it turns 
but one face: it is thus too hot on the inner face, too cold 
on the outer. The newly discovered Pluto, on the outskirts 
of the solar system, is too cold. The giant planets Jupiter, 
Saturn, Uranus, and Neptune, which are likewise far from 
the sun, are coated with ice. Devoid of oxygen and water- 
vapor, their atmospheres contain large quantities of poi- 
sonous marsli-gas. 

Venus and Mars revolve in a belt where temperature is 
proper to life. V enus, moreover, has thick clouds and plenty 
of moisture. Food is no problem where other conditions 
are right; for plants can utilize inorganic materials, while 
animals can live on vegetation. But this promising planet 
has insufficient free oxygen to indicate the presence of 
plant life. “When Venus cooled to a temperature below 
the boiling-point of water,” concludes Jones, “most of the 
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water-vapor would condense out of the atmosphere and 
form oceans and lakes, leaving an atmosphere consisting 
primarily of carbon dioxide and nitrogen . . . Venus is, in 
fact, very much like what the earth was before life had 
commenced to develop.” 

While Mars is cooler and drier than Venus, recent photo- 
graphs through color filters indicate clouds and an atmos- 
phere of 50 to 60 miles. The celebrated “polar caps,” how- 
ever, are probably no more than a few inches thick, and 
their melting in summer would irrigate but little vegeta- 
tion. Martian rocks are completely oxidized. The remain- 
ing free oxygen is “not more than one-thousandth part 
of the amount in the earth’s atmosphere.” In sum, Mars is 
“a planet of spent life,” declares Jones. “Such vegetation 
as now continues to maintain a precarious existence must 
be doomed to extinction in a time which, geologically, is 
not remote. In Venus we saw a world where conditions 
are probably not greatly different from those that existed 
on the earth many millions of years ago. In Mars, on the 
other hand, we see a world where conditions now exist 
which resemble those that will probably prevail on our 
earth many millions of years hence, when much of our 
present atmosphere will have been lost.” Whether man- 
like creatures ever lived on Mars or will live in the future 
on Venus is an open question. 

Not only are Venus, Earth, and Mars neither too near 
nor too far from the sun for correct living temperature; 
they are neither too large nor too small for correct gravi- 
tational pressure which controls water and oxygen. Too 
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great pressure (on a large world) means freezing and ab- 
sence of moisture — also the retention of hydrogen and the 
formation of poisonous gases. Too little pressure (on a 
small world) means the escape of atmosphere. Further- 
more, our sun itself is neither too large and hot nor too 
small and cold for life to exist on the right sized planets. 
It would seem that life requires a medium planet at a 
medium distance from a medium sun. Do other suns in 
the Milky Way or suns in other galaxies possess planets? 
An answer may be indicated by considering how the earth 
and its fellow planets came to be. 

Jeans’ visiting star theory, developed by Jeffreys and by 
H. N. Russell and Lyttleton, suggests that our sun was 
originally a twin star with a smaller companion revolving 
at the distance of the present giant planets. The visiting star 
struck the companion almost in the center; passing on, it 
left nothing but debris which became the revolving planets 
of our solar system. Such a total event is mathematically 
so rare as to be almost unique in the Milky Way. But if only 
one solar system were created in each of the 100 million 
galaxies now within range of the 100 inch telescope, there 
would be a great multitude of planets in the cosmos, and 
perhaps many on which life would develop. Hence we 
cannot say that man is unique in the cosmos. 


CHAPTER TWENTY-NINE 


Mankind is Still Emerging 


Though rational non-earthly creatures are likely to exist, 
they are not likely to have man’s organic and social struc- 
ture which is necessarily peculiar to his place in cosmic 
evolution. What, then, does it mean to be human? The 
emergence of man the tool-maker is a process now fairly 
well known; it begins, let us say, with “grandfather fish” 
(the first organism with nerves and a backbone) who 
emerged in the Ordovician period of the Paleozoic era. 
From a lobe-finned fish sprang the large salamander-like 
Diplovertebron which left its dried-up pool in search of 
water. Its rudimentary legs and lungs, however, enabled 
it to live amphibiously. The amphibians fathered the rep- 
tiles and mammals. 

The whale is a mammal, though it swims in the sea like 
a fish; also the armadillo, though it wears a coat of mail 
like a reptile; and the duckbill, though it lays eggs like 
a bird. The typical mammal, however, lives on land, in a 
pliable skin, and brings forth offspring alive. Such mam- 
mals, which arose with the dinosaurs, have dominated the 
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Cenozoic era because of their outstanding adaptability. 
The primates are distinguished from the elephants, the 
rodents, and other mammalian orders by their hands and 
forward-looking eyes. The semi-men were large-brained 
primates who used eyes and hands to make tools. Primi- 
tive men, more advanced, used fire in addition. The dis- 
tinctive feature of homo sapiens, including the Old Stone 
age hunting Cro-Magnard, the New Stone age farming 
Nile dweller, and historic barbarian and civilized men, is 
the construction and generalization of language. The 
emergence of man the tool-making animal has received 
much attention; but the emergence of man the rational 
animal, of man achieving communication through lan- 
guage, has not until recently come under investigation. 

# * # 

How does language originate? According to George 
Herbert Mead, “communication is a social process whose 
natural history shows that it arises out of cooperative activi- 
ties, such as those involved in sex, parenthood, fighting, 
herding, and the like,” in which a gesture made by one 
member of the group “acts as a stimulus to others to carry 
on their parts of the social act. It does not become com- 
munication in the full sense, i. e., the stimulus does not be- 
come a significant symbol, until the gesture tends to arouse 
the same response in the individual who makes it that it 
arouses in the others.” That is, language arises as an instru- 
ment of communication, as gestures or symbols whose 
meaning is appropriated by several bodies in common. Per- 
haps we should say that primitive man becomes true man 
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the moment there is conversation by the significant ges- 
tures, or common symbols, known as language. 

Communication, or the use of language as such, should 
be distinguished from the exchange of gestures by which 
the social insects carry on their work in hive, hill, or nest. 
A gesture made by one insect may serve to call forth a cor- 
responding gesture in another so that cooperation may, in 
fact, be achieved. But no gesture thus made is sensed by 
the two insects in the same way; and cooperation is the 
result, not the purpose, of gesture. Modem human beings 
on the sub-vocal level behave in similar fashion: “in the 
turning of the head toward the glance of another’s eye, in 
the hostile attitude assumed over against a threatening 
gesture ... or in the attitudes and suggestions of move- 
ments in boxers or fencers, to which responses are so nicely 
adjusted.” The boxer who successfully “feints with his left” 
and then “connects with his right” deceives his opponent, 
and not himself, by the feint; this gesture is not sensed by 
both in the same way. In contrast, a vocal gesture is sensed 
in the same way by the one who makes it and the one 
for whom it is made; for both can hear the same signifi- 
cant cry. Hence a common meaning may arise from a cry or 
a word in the course of a social act. 

The use of language helps to develop a sense of personal 
responsibility in the speaker. Suppose two men are hunt- 
ing. As one sees a bear and calls out a warning, he auto- 
matically takes the other’s standpoint and role with re- 
spect to the bear. From that standpoint, of course, he expects 
cooperation from his own body. In other words, the social 
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act is viewed from a common perspective as a dynamical 
pattern which includes both, the other and himself, with 
their weapons. Each body and weapon is responsible for co- 
operation in the act of a common or social self. As Mead says, 
“the bodily selves of members of the social group are as 
clearly implemental as the implements are social.” But the 
human bodies, in contrast to the weapons, are directly 
responsible to the common self underlying the social act. 

We may recognize here the distinction between the “me” 
and the “I.” The “I,” as Mead says, is “that with which we 
do identify ourselves. . . . The ‘I’ gives the sense of free- 
dom, of initiative” It is that from whose common per- 
spective the roles of each member of the group may be 
judged. The “me,” on the contrary, is my body — merely 
one body among many — from which a definite social role 
is expected. Thus the “me” is morally judged by the “I.” 
Arthur H. Compton deals with this point in The Human 
Meaning of Science. 

The fact that man is a free agent is not of itself sufficient . . . 
to make him human. Presumably animals are likewise free; 
and for all we know, even the atoms as they change from one 
energy state to another may be free. Only when man recognizes 
responsibilities for his actions would it seem possible to consider 
him in the full sense human.* 

Articulate thinking is an internal conversation in which 
the “I” assumes, in turn, the standpoint of the “other” and 

* Reprinted from The Human Meaning of Science by Arthur H. Compton 
by permission of the University of North Carolina Press. Copyright, 1940, by 
the University of North Carolina Press. 
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of the “me,” or of various imagined personalities. Think- 
ing becomes meditation or prayer when the “other” be- 
comes generalized into society’s total organized reaction 
to the “me.” This “generalized other” should not be re- 
garded as God. The divine is rather the “I” within whom 
the conversation takes place, the fundamental self who 
speaks through me as well as through the organized group. 
The Melanesian concept of mana, or “mysterious power” 
—which R. R. Marett believes to be basic in religious specu- 
lation— seems to represent this common divine self under- 
lying both the social and the physical world. 

Thus language marks the emergence of personal re- 
sponsibility, moral judgment, articulate thinking, religious 
belief, and everything else that makes man distinctively hu- 
man. While sub-human life may be social, only human life 
can have community, or cooperation from a common point 
of view. As a rational animal, man is a communal animal. 
Without language, the expansion of the family group into 
larger groups would most likely have been impossible. 
For the construction and generalization of language (in- 
cluding science) frees the social animal from the limits 
of kinship and custom. 

# * * 

The emergence of man the rational, or communal, ani- 
mal is not yet complete. Though mankind has enjoyed 
community of a sort in the primitive group, in tribe and 
township, in city and nation, and in a supranational state 
like the British Commonwealth or the Soviet Union, he 
has not yet achieved the earthwide community to which 
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his powers give him claim, and toward which his ideals 
relentlessly drive him. If history has a grand meaning, that 
meaning would seem to lie in man’s progress from simple 
to complex rationality, from actual primitive communities 
to a prospective global community. 

The first well-rounded idea of progress — successor to 
the doctrine of supernatural Providence — was conceived 
in the eighteenth century by the Abbe de Saint-Pierre, who 
combined contributions made by his forerunners: thir-. 
teenth century Roger Bacon’s rejection of dogmatic au- 
thority in favor of experimental method; seventeenth cen- 
tury Jean Bodin’s dismissal of a past Golden age with sub-, 
sequent human degeneration; Francis Bacon’s dictum of 
knowledge for use — the goal of science being to endow hu- 
man life with “new inventions and riches”; Descartes’s 
axioms, perpetuated in Cartesianism, of the supremacy of 
reason and the invariability of nature’s laws; and Fon- 
tenelle’s inclusion of future time in the concept of progress. 

The ancients had believed that mankind was in its old 
age. But Saint-Pierre beheld a “vista of an immensely long 
progressive life in front of humanity,” in which radical 
reconstruction of social order, corresponding to Descartes’s 
radical reconstruction of scientific method, would set man 
firmly on the path of continuous social improvement. Such 
obstacles to progress as superstition and war, thought Saint- 
Pierre, might be overcome by the founding of political and 
ethical academies analogous to those in the field of natural 
science. 

From the vantage ground of the twentieth century, with 
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its more impressive knowledge of collective human stu- 
pidity and consequent fruitless woe, the progress idea of 
Saint-Pierre looks as thin and naive as the straight-line 
non-evolutionary Newtonian universe on which it was 
based. If we take as our base the curved-line evolutionary 
universe known to Einstein, we are likely to sketch a more 
cognizant idea of progress. 

In the light of contemporary science, progress may be 
defined as the building-up, or creative, phase of die evolu- 
tion through which boundless indivisible space expresses 
itself. Since space is here conceived as our all-good and all- 
powerful self — our ground of unity with everything else 
in the cosmos, whether human or sub-human, whether 
.animal, vegetable, or mineral — this expression occurs inso- 
far as man achieves community in his social group and with 
the natural world. 

Jean Jacques Rousseau, though contemporary with Saint- 
Pierre, was rebel enough to perceive that such community 
characterized peaceful prehistoric, rather than historical 
(even so-called civilized), societies. While there is much 
that is vague and confused in Rousseau, his view of progress 
is subject to systematic interpretation: mankind describes 
a vast spiral— the end not yet actualized — from the Ar- 
cadian local community enjoying the natural world to a 
complex world community likewise harmonizing with 
sub-human nature. In between these two states of peace 
we find a long period of inequality and strife which covers 
ancient, medieval, and modern history. How far progress 
in special fields compensates for the loss of peace, or how 
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much promise it holds for the future, are questions which 
can hardly be answered. We can be sure of man’s- general 
progress only when the arts and sciences are made to serve 
a peaceful world-wide community. 

Such a view corresponds to the Confucian spiral from 
the small realm of paternalistic peace in the past to the 
great realm of democratic peace in the future; to the He- 
brew spiral from the original garden of Eden to the com- 
ing earthly kingdom of God; and to the spiral of the late 
L. T. Hobhouse from the isolated primitive kinship group 
to the integrated world-wide realm of citizenship that is 
yet largely ideal. 

Like a twentieth century Rousseau, Wilson D. Wallis 
throws down the challenge of peaceful primitive society 
to our bellicose civilization in Culture and Progress . His 
first step is to clear away the illusion that the non-historic 
societies are essentially different from ours. “Primitive 
culture,” he declares, “is not so static as is commonly sup- 
posed. . . . Variations are common and, upon closer ac- 
quaintance, the supposed uniformity of individuals disap- 
pears.” For confirmation he refers to Franz Boaz, who 
writes, “Anyone who has lived with primitive tribes, who 
has shared their joys and sorrows, their privations and their 
luxuries . . . will agree that there is no such thing as a 
‘primitive mind,’ a ‘magical’ or ‘prelogical’ way of thinking, 
but that each individual in ‘primitive’ society is a man, a 
woman, a child of the same kind, of the same way of think- 
ing, feeling, and acting as men, women, or children in our 
own society.” 
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Wallis then quotes from another observer to show that 
primitive people, who are really like us, can surpass us in 
well-being through adjustment to each other and to their 
natural environment. “Melville wrote regarding the valley 
of the Typees, in the Marquesas: ‘In this secluded abode 
of happiness there were no cross old women, no cruel step- 
dames, no withered spinsters, no love-sick maidens, no 
sour old bachelors, no inattentive husbands, no melancholy 
young men, no blubbering youngsters, no squalling brats. 
All was mirth, fun, and high good humor.’ ” 

Summing up an extensive survey of primitive culture 
Wallis writes: “Almost everywhere in primitive society the 
individual has skill in some esthetic pursuit and devotes 
an appreciable portion of his time to the beautifying of 
objects or of persons, and to ceremonialism. ... In many 
cultures social values are thus dramatically expressed . . . 
One is impressed also with the all-roundness of the savage. 
He recounts the origin of the world, the sun, and the stars; 
he relates the story of the creation of plants, animals, and 
men ... Fie knows the physical features of his environ- 
ment, its fauna and flora ... He participates in the re- 
ligious, economic, technological, esthetic, ceremonial, and 
social phases of his culture to an extent seldom seen in 
our civilization. # * # There is little envy, and . . . little 
occasion for it. All share alike.” 

As compared with primitive society, Wallis remarks, 
“civilization seems to have not only its growing pains, 
but its constitutional ailments, its vestigial remainders and 
horrid reminders. . . . The goods of civilization seem al- 
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ways to ally themselves with proportionate evils. ... Le- 
galized slavery passes, but leaves in its wake other social 
industrial evils which in some respects are more malign 
and insidious.” A typical contrast is that we have diphtheria 
and the cure for it; primitive man has neither the cure nor 
the disease. 

Wallis admits that in knowledge, organization, and some- 
times individual freedom — all of which constitute power 
— civilization is superior to primitive life. But power, while 
necessary for progress, is not sufficient. “Granted that men 
shall have increased their power of influencing nature and 
of harnessing her to their service; that they shall have 
found new routes and new methods for traveling round 
the globe . . . that they shall have increased a thousand- 
fold their knowledge of the stellar universe . . . they will 
not necessarily be nobler or happier, but only possessed of 
greater power which may be directed either to their en- 
hancement or to their undoing.” 

It remains to be seen to what extent our power — notably 
our now available atomic power— will be used to destroy 
us or to harmonize conflicts and create beautiful things.. 
Progress is not mechanical or continuous; it depends upon 
us and our use of the universal language called science. In 
modern times science has been chiefly a tool of militaristic 
imperialism and of that gentler though associated form 
of imperialism known as “free enterprise.” Science as such, 
however, is systematized knowledge depending on trustful 
cooperation and a universal outlook that denies all privi- 
leged standpoints. Though it arose with imperialism and 
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to some extent through it, science is at heart anti-imperial- 
istic and suffers from war. We may therefore hope and 
work for the new day when it will free itself and become 
— through a democratic world-wide government — the 
guiding instrument of cooperative communities improving 
the natural world. 

# * # 

In summing up the emergence of man the rational ani- 
mal from man the tool-making animal, we may distin- 
guish the process into three overlapping ages. 

(1) The Stone Age. Man the tool-maker becomes lingual 
man who, through cooperation from a common viewpoint, 
learns to exploit lower animals and the plants. 

(2) The Metal Age. Man discovers that weapons can be 
used to exploit man, as tools are used to exploit the sub- 
human world. This is the age of imperialism expanding in 
a series of waves until it covers the globe. The Stone age 
recedes, but does not end, with the coming of metals, since 
in various hinterlands Stone age people are still enjoying 
their life of peaceful cooperation. 

(3) The Scientific Age. Man learns of other cultures 
besides his own and generalizes these viewpoints into the 
universal language called science. This period begins in 
the communicative leisure of ancient India, Babylonia, 
Egypt, and Greece. Almost extinguished by barbaric im- 
perialism, it bursts into flame in modern times and burns 
with increasing, though fitful, promise. Thus it overlaps 
the Metal age, and is likely to extend far into the future. 

What of those supposedly unfortunate individuals, in- 
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eluding ourselves, who will die before the blessed third 
period comes into bloom? We should recollect that any- 
thing in the future, call it scientific freedom or the kingdom 
of God, is merely man’s aim, not his end in the sense of 
final good. This good is the unbounded eternal Nature, 
or God, in which we necessarily live and which we ex- 
press, in our own generation, through increased power and 
harmonizing endeavor. 

It is precisely the message of Jesus that the kingdom of 
God, to some extent, is among us. For any generation God’s 
realm, or the Golden age, is here now : partly actual (in 
past achievement), partly possible (in the environing fu- 
ture), and partly ideal (in the intellectual present). Gen- 
erations or centuries may differ in glory as do human 
beings themselves. But every period of time has its co- 
operative communities enjoying Nature, or God, through 
creative work. And every man of imagination can rise 
above his own time and view evolution as a thrilling spec- 
tacle, an unfinished drama in which he is called on to act. 

Through science we can grasp the key todiuman progress, 
both past and future. The key is that man is mediate,, 
pivotal, instrumental in the biological and physical world. 
Man exists not merely to support himself on lower struc- 
tures, but also and essentially to beautify the earth through 
esthetic control of animal and plant life. Once this lesson 
of science is learned — that man, like other organisms, is 
unprivileged and instrumental — man will renounce the 
domination of man for cooperation, along familial lines, 
in creative expression. 


CHAPTER THIRTY 


The Threefold Tas\ of Social Science 


Having considered the structure and meaning of man, 
we are ready to outline the task of philosophy, or funda- 
mental science, insofar as it concentrates on the human 
problem. This branch (or limitation) of science covers 
human behavior, both “individual” and collective, and is 
usually called social science. Branches of social science it- 
self may be classified according to the cosmic cycle’s three 
phases : creation, maintenance, and absorption. Thus the hu- 
man absorption of environmental materials through the 
production of useful things is studied in economics; the 
human creation of patterns through artistic and scientific 
enterprise is the subject of studies in “appreciation”; and 
the human maintenance of balance— through government 
and law— between economic production and creative use 
is the field of politics and jurisprudence. 

Other important disciplines often included in social 
science are sociology, social psychology, and history; cul- 
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ture anthropology; penology and social work; and educa- 
tion. How shall these studies be classified? Education is 
concerned with more than the social problem. It is virtually 
religion, which has philosophy (or fundamental science) 
for its theory. Thus philosophy is at once the philosophy 
of religion (theology) and the philosophy of education. 
When education is public, it cannot be distinguished from 
government, or the function of maintaining balance. Pe- 
nology and social work are practical applications, respec- 
tively, of jurisprudence and politics. Culture anthropology 
is really nothing but sociology with special reference to 
primitive groups. Sociology, social psychology, and his- 
tory are the three aspects — factual, instrumental, and valua- 
tional, respectively—- of general social science. 

The task of social science is now seen to be threefold: to 
outline through history and its ideal projection the values 
at which man, both “individually” and collectively, should 
aim; to discover through psychological study how man 
might be induced to attain these valued objectives; and to 
analyze through sociology the human material, or social 
structure, with which we must deal. Confining attention to 
the historical (or valuational) aspect of the subject, let us 
see what die cosmos suggests in the way of human ob- 
jectives. 

# * m 

The moral life may be regarded as self-expression if we 
conceive the self not as a private, separate thing but as 
the underlying indivisible space, or active peace, in which 
we live, move, and have our being. Thus we are not to 
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express the self in opposition to “other selves” or to a world 
“outside the self,” as in the philosophy of “individualism.” 
We should express that which, being most deep in our 
nature, is our ground of unity (the natural God) with all 
other creatures. 

From this viewpoint alone we cannot, of course, per- 
ceive rules for the conduct of daily affairs. These depend 
on our uniqueness, as homo sapiens, among the species; 
and on our distinction, as particular men, women, and chil- 
dren, living in the present situation, from human beings of 
other places and times. We can, however, discover basic 
suggestions for conduct by considering the moral life, from 
the standpoint of physics, as self-expression which we share 
in some degree with every other species of thing. 

First of all, we should aim to express peace— for the 
spatial self is unbounded peace — through every form of 
activity. This means a premium on health, sanity, stability 
in personal and social life; a sense of the cosmic whole; an 
experience of indivisible good underlying all opposition 
and strife. Plato caught a vision of this kind of morality 
when he made Socrates say in the Symposium that im- 
mortal good is enjoyed through the perpetual generation 
of beautiful though mortal things. We express peace 
through beauty. 

In the second place, we should realize that all structures, 
as events in the cosmic process of anabolism and katabolism, 
will eventually disappear. This means ultimate non-attach- 
ment, a willingness to consider other values arising through 
change as well as the one which we now prize. It means 
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enlightened renunciation and sacrifice based on wide per- 
spectives and long time-spans. It means liberalism in 
method. No structure is fixed or absolutely at rest. Moral 
commands may from time to time formulate the divine 
will, but no decree is eternal. There is no privileged point 
of view, no privileged person or church. But underlying 
the relativity of religious leaders, doctrines, and institutions 
we have the absolute self that is indivisible good. 

Thirdly, we should note that creation, the most thrilling 
phase of the cosmic process, takes place according to the 
physical law of “least action” by which conflicts are re- 
solved into harmonies. Atoms, for example, are built up 
because their constituent particles naturally tend toward 
neat configurations, releasing energy. This excess radiant 
energy is then available for further creation. Thus from 
physics alone we may learn that creative activity, an im- 
portant phase of the moral life, is at once harmonizing and 
potent. 

To gain a more specific ethical insight than physics can 
afford, we must call on biology and the study of man. We 
find no sharp line of demarcation, however, between the 
crude physical realm and the biological physical realm. 
Protoplasm, or life, is just a more pronounced form than 
sub-protoplasm of the underlying active stability that is 
indivisible Nature, or the natural God. In protoplasm Na- 
ture expresses itself more richly than in the physical and 
earthly cradle of protoplasm. By reason of its more active 
and self-perpetuating structure life is able— it has the 
“natural right” — to dominate and beautify sub-life. Thus 
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Nature is expressed through the esthetic control exercised 
by life, including man, over the earth. This conclusion 
represents the primary contribution of biological theory to 
human morality or religion. 

A further contribution concerns the distinction between 
plants and animals. The living world has evolved a balance 
in which the plant is specialized for storing energy, the 
animal for expending it. Whether or not one animal feeds 
on another, the animal as such depends on the plant for 
production of available energy from the crude physical 
realm. Hence the plant, in the balance of Nature, is primary 
and supporting. This balance may suggest that in human 
society the vegetative function of production for use should 
precede and support the animal-like type of enterprise in 
which capital attempts to operate in more or less adven- 
turous ways. 

A more specific biological contribution to the guidance 
of man refers to the nervous system. The animal in which 
nerves have evolved is able to make a smoother and swifter 
response -than the non-neural animal. As a product of the 
primary integrating factors that make the animal an or- 
derly whole, the nervous system depends on sub-neural 
tissue. Yet it controls. The controlling function is never- 
theless derivative, instrumental. If government can be re- 
garded as a nervous system controlling human society, we 
have a biological sanction for conceiving government demo- 
cratically as dependent on the people, yet responsible for 
shaping them into a smoothly functioning whole. 

Human conduct, then, should be guided by an apprecia- 
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tion of man as a neural animal. As a vertebrate, moreover, 
man is characterized by a nervous system expanded at the 
front end into the brain which connects with the specialized 
sense organs — nose, ear, and eye. The ear and eye are 
notably distance receptors; and the eye, which has the 
greatest range of all senses, is very close to the brain. Thus 
the central harmonizing organ is directly in touch with 
distant aspects of the environing future. This suggests that 
political government should be directly illumined by the 
exploration of future possibilities conducted by scientific 
research. 

Human virtue is associated also with the fact that man 
is a mammal. The mammal is distinguished by a remark- 
able adaptive capacity arising from its neat skeleton, con- 
stant body temperature, large brain, and (most important) 
nurture of the young. Since mammals do not enter the world 
in developed form, ready to fend for themselves, they must 
receive intimate education from their parents. A mammal 
is not nearly as specialized as an insect in a colony, and so 
can be educated, in a liberal manner, toward greater wis- 
dom and freedom. Thus human morality or religion is 
inescapably an affair of education, beginning with inti- 
mate nurture in the normal mammalian group of father, 
mother, and children, and continuing in more general 
fashion through life. 

Finally, man is a rational animal, as Aristotle has said. 
Aristotle, however, did not sufficiently sense the connection 
between rationality and living in a community. The two 
are virtually the same thing; namely, the ability to grasp 
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common meanings and act from a common point of view. 
The primate form facilitates an erect posture, a developed 
cerebrum, and voluble gregariousness. These, in turn, 
stimulate the tool-making and cooperative activities 
through which arises man’s unique function of communi- 
cation, involving the construction and generalization of 
language, which encourages social growth. Morality in this 
way includes an expansion of sympathy, cooperation, and 
common understanding. 

As the crude physical gives birth to the biological world 
when colloidal nitrogenous molecules become organized 
into protoplasm, so the crude biological gives birth to the 
human world when clever primates, through cooperation 
and communication, become organized into a stable com- 
munity. This human realm, widi its histories and ideals, 
adds to the contributions of the lower realms a wealth of 
rules and procedures for the guidance of conduct. Through 
accumulated buildings and tools, through oral tradition 
and written language, each generation inherits from those 
of the past a material and intellectual culture which in- 
cludes specific customs, conventions, and moral insights. 

Prophets and seers, in particular, have made morality or 
religion their chief concern. What is sound in the messages 
of sijch thinkers can be adjusted to contributions made by 
scientists without giving either type of thinker a privileged 
status. While mysteries in Christian dogma have, in fact, 
been designated as “revealed theology” and placed above 
the “natural theology” of Aristotelian science, we can 
hardly in the twentieth century affirm that natural theology 



The Threefold Tas\ of Social Science 257 
must be Aristotelian, or that a distinction must be made 
between natural and revealed theology. Every true system 
or statement is a revelation of Nature. 

# # # 

Seers and prophets, regardless of clime, have envisaged a 
future Golden age, or kingdom of God, in which men will 
beat their swords into plowshares and the desert will blos- 
som as the rose. In the light of science we may define this: 
vision more clearly. God creates plant life to beautify the 
physical earth. Plants fabricate the soil, arrange it in ex- 
quisite new forms; they are vital patterns of physical mat- 
ter. Preventing erosion, they preserve the contours of moun- 
tains. Thus vegetation necessarily serves the wider realm of 
which it is a part. If animals are emergent forms of plant 
life, as many biologists think, the relation of animals to 
plants is substantially similar to that between plants and 
the physical world. As vegetation feeds' on the earth, so 
animals feed on vegetation; and as plants embellish the 
earth, so animals enhance the value of plants. 

Animals build up vegetable matter into new, dynamic 
patterns of creative behavior. Moreover, some animals give 
to the plant world more than they take. The bees, which 
fertilize flowering plants, are a well-known example of this 
generous reciprocity. Earthworms, whose contribution is 
less familiar, are perhaps more important. They pulverize 
and aerate the soil, bringing particles from the depths up 
to the surface and leaving remarkably fertile alkaline cast- 
ings where they are needed for plant growth. It has been 
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stated that every particle of available plant soil on earth 
has passed not once but many times through the bodies of 
earthworms. 

In considering animal contributions to the vegetable 
world we should not forget man* the communal animal, 
whose tool-making and selective capacities have enabled 
him to change the earth’s surface appreciably. Massive ir- 
rigation. dams, which help to create millions of acres of 
plant life, could be seen by an astronomer on the moon. 
By saving and sowing seeds, by improving wild species, 
by planting flower-gardens and trees in appropriate places, 
man beautifies plant life and through it the physical world. 
It is true that the earth serves plants which, in turn, serve 
animal life, including man. But this is only the lesser phase 
of the action. In return, man and the other animals serve 
plants which serve the physical universe which glorifies 
God. Creative life, or progress, is not a one-way affair; it 
is cosmic reciprocity in which man, who is master, is the 
servant of all. 

The function of man in the earthly kingdom of God is 
mediate, focal, coordinating, like that of the nervous sys- 
tem. Let us picture the biological world as a gigantic or- 
ganism feeding on the substance of planet Earth. The 
organism’s nutritive system is the vegetable realm absorb- 
ing nourishment from the mineral earth environment; its 
sense and motor organs, the animal realm; and its nervous 
system, rational man. Through what art shall man control 
this organism and the earth on which it feeds? As yet, 
man has merely scratched the surface of biotechnology, 
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the planetary art of the future. Present scientific agriculture, 
forestry, and conservation comprise this art in a rudi- 
mentary stage. Biotechnology means such control of soil, 
water, light, and heat, and such guidance of contacts be- 
tween biological forms, that a maximum variety of species 
will flourish in a delicate esthetic “balance of nature.” 
Compared with biotechnology the dominant mechanical 
technology of today is but instrumental. Tools and ma- 
chines merely extend man’s body; they cannot, like birds 
and flowers, make the earth a beautiful habitation. And 
as a magnet stimulates order in small pieces of iron, so the 
work of beautifying the earth will tend to straighten out 
human affairs, to organize mankind creatively. 

The representation of man as the nervous system of glo- 
bal life suggests that government throughout the earth 
should center in a governing body analogous to the brain. 
In every political area — local, regional, and supranational 
— this governing body would balance and guide the two 
complementary functions of human society : the absorption 
and the creative use of materials. 

Man’s absorption of the earth’s materials, through plants 
and animals, technics and tools, embraces the entire process 
known as economic production, distribution, and consump- 
tion. The control of this absorptive and up-building activity 
through an indigenous economic council may be likened 
to that of the “autonomic” branch of the nervous system, 
which regulates the elimination of waste and the building 
up of reserves for routine and emergency action. 

Man’s creative use of economic material includes volun- 
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tary geographical exploration, scientific experiment and 
invention, fine art and novel design. The coordination of 
this transforming activity — the moral successor to war — 
through an indigenous enterprise council may be com- 
pared to that of the nervous system’s “peripheral” (or 
sensori-motor) branch, which reaches out into the environ- 
ment, or the future, and moves the organism accordingly. 

Economic and enterprise activity could be adjusted 
through an executive council symbolized by the medulla 
of the brain-stem, which serves as a center for important 
reflexes. The judicial council, like the cerebellum, would 
devote itself to the task of general balance or equilibrium. 
The legislative council, like the cerebrum, would provide re- 
flection and ultimate guidance. 

We can imagine the central, or legislative, council as a 
broadly educational body composed of delegates from all 
other councils in the same area. Through a system of liberal 
public education integrated with governing functions, a 
citizen would be guided throughout his career toward that 
non-official or official work for which he displayed the 
greatest aptitude, provided public need and personal choice 
were both satisfied. Since every public official, including 
the highest, would be elected from a civil service list by 
popular vote, the government of every area would be at 
once professional and democratic. 

# * % 

A community so governed would be a religious de- 
mocracy embracing both liberal and socialistic features. 
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The enterprise council would encourage the experimenta- 
tion and free personal development stressed by liberalism, 
while the economic council would establish the planned 
cooperative organization demanded by the democratic type 
of socialism. The fundamental mistake of capitalism has 
been to assume that free enterprise and the production of 
useful material things are the same. On the contrary, enter- 
prise necessarily uses up material things. Even scientific 
enterprise, which eventually increases production, is costly. 
Liberalism is so expensive that it requires the abundance 
of socialistic production to support it. 

Both liberalism and socialism, however, have underesti- 
mated the tenacity of the ancient form of government 
(imperialism) still with us today. This old-fashioned politi- 
cal institution, based chiefly on war, conquest, class subju- 
gation, and violent compulsion, has made a liberal or 
socialistic society impossible. No human progress can be 
expected until the state is so radically altered that war will 
be a thing of the past. The abolition of war among nations 
through the organization of a world republic is not entirely 
parallel to the establishment of the United States Constitu- 
tion in which the war-making power of each state was 
simply delegated to the United States as a whole. With a 
world republic there will be no war at all. This means not 
merely some delegation of sovereign power to a wider 
government but a change toward pacifism in the very 
structure of government. Hence no liberal or socialist party 
can fulfill its aim without encouraging a pacifist revolution. 

Pacifism, which springs from religious dogma and hu- 
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manitarian philosophy as well as from liberal and socialist 
groups, may be defined as the renunciation of war, whether 
international, civil, or between social classes. The most 
cogent argument against war, perhaps, is that it negates 
the very principle of cooperation from a common stand- 
point through which man emerged from the beast. In 
pacifism a distinction is usually made between the non- 
violent force required, on occasion, in the handling of ani- 
mals, children, and sub-normal or vicious adults, and the 
violent force of which war is the chief example. It would 
seem that liberals and socialists alike must reject the violent 
national state in favor of a world state resting on a totally 
non-violent foundation. 

“Since force is not the source of right,” Rousseau has de- 
clared (meaning violent force) “conventions remain as the 
basis of all lawful authority among men.” Yet Rousseau 
and countless peace-loving thinkers after him have believed 
that political liberty involves defense of the “person and 
property of every associate” by “the whole force of the 
community”—which actually means police violence in de- 
fense of economic privilege, and war in defense of a politi- 
cal organization of such privilege. Thus the peace-loving 
non-pacifist is confused in the face of war; for he does, 
and he does not, reject violence. While denying that vio- 
lence should get the state started, he supports violence to 
keep the state running. Since the denial is merely abstract, 
while the support is concrete, the ordinary peace-lover 
actually supports war. 

To fulfill the pacific intent of Rousseau’s political view, 
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we should deny that man can ever exchange the whole of 
his natural liberty — his fundamental divine and evolu- 
tionary human freedom— for what he regards as political 
liberty. By natural right he retains, even in the most tyran- 
nical and totalitarian state, his essential nature and man- 
hood, his intellectual heritage and horizon, his personal 
and intimate social ties. On this stable foundation a man 
can stand, as men have stood, and work for a voluntary 
and non-violent state. 

There are some thinkers, including anarchists, who as- 
sert that a voluntary and non-violent state is a contradiction 
in terms, and that a people organized merely to manage 
public concerns cannot be said to be a state or even, per- 
haps, to have a government. There is no need to dispute 
over terms. Anarchists will admit that much business of 
the present violent state is actually carried on with no 
thought of violence. For practical purposes it matters little 
whether we speak of a decentralized society under non- 
violent management or of a limited pacifist state in which 
a Henry George type of government, involving commodity 
money, springs from cooperative soil-rooted communities. 
In either case there is likely to be some sort of public con- 
trol and some sort of police using non-violent coercion 
on behalf of an economically classless society. 

The religious naturalism here presented thus embraces 
liberal socialism, pacifism, and decentralization. It em- 
braces, furthermore, that practical recognition of the kin- 
ship between man and the lower animals expressed by the 
somewhat misleading term vegetarianism. According to 
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The Creed of Kinship, by Henry Stephen Salt, vegetarian- 
ism may be defined as a protest against taking the higher 
forms of life unnecessarily. Though it deplores hunting for 
sport, it sanctions hunting to maintain a region’s natural 
balance. While it builds its diet around the fruit and nuts 
on which our primate ancestors lived, it regards the eating 
of fish as less objectionable than the eating of beef, and 
the eating of beef as less objectionable than cannibalism. 
The creed of kinship between social classes implies social- 
ism and land-reform, declares Henry Salt; among nations 
it implies pacifism; between man and the lower animals, 
vegetarianism; among all creatures, naturalism. 

To frame rigid rules as to what one should eat, or what 
sports he should follow, is not part of a naturalistic phi- 
losophy. But one’s outlook on life does have a bearing on 
questions of diet and sport. If we believe that the human 
organism is not an end but a potent means of enhancing 
life and creating beauty on earth, we shall treat animals, 
plants, and the earth itself with scientific and esthetic con- 
sideration. Such an outlook belongs to the “green revolu- 
tion.” 

# # * 

It may seem odd to conclude a religious book with no 
more than a word about the church and its present task. 
But religious naturalism views the church as so multiform, 
so concerned with specific objectives and means, that only 
a few observations of general nature can be in order. The 
church should *be the joyous fellowship of those who con- 
sciously endeavor to experience God, or indivisible Nature, 
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through creating beauty on earth. The need for church 
organization will decrease as government becomes more 
peaceful, democratic, or educational; in a word, more 
religious. But the need for the church itself, for fellow- 
ship in the creative life, will increase as we seek the king- 
dom of God in the form of intentional communities trans- 
forming the earth into something more beautiful. 


The End 
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